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GROWTH SUBSTANCES HYBRID CORN 
AND ITS PARENTS 


(WITH FOUR FIGURES) 


The inability certain fungi synthesize adequate quantities all 
the growth substances necessary for their complete development has sug- 
gested their growth means approximating specific vitamins 
vitamin-like growth substances. 

Phycomyces Blakesleeanus requires for growth external supply 
thiamin its two intermediates. Its development particular medium 
indicates the presence thiamin its two intermediates and the amount 
growth under suitable conditions proportional the quantity pres- 
ent (6). Ashbya Gossypii requires external supply biotin (1) and the 
amount its growth under proper conditions proportional the quantity 
biotin present (5). medium containing excess thiamin the early 
growth Phycomyces increased unidentified growth substances pres- 
ent many materials natural origin (2, and the growth Phyco- 
myces under given conditions may used estimate these unidentified 
substances. 

Considerable further research necessary before the determination 
growth substances fungi can considered many instances more than 
crude estimate the quantity present. Nevertheless, the absence 
other methods has seemed desirable determine the effect extracts 
grains various stages germination hybrid corn and its two inbred 
parents upon Phycomyces the absence thiamin, upon Phycomyces 
the presence thiamin, and upon Ashbya the absence biotin. 
these means information differences the quantity various growth 
substances the grains could secured which may may not bear the 
problem heterosis. 


METHODS AND MATERIALS 
The corn grains used were kindly supplied Dr. Frederick Richey. 
and are inbreds developed the Indiana Agricultural Experi- 
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ment Station and are among the better lines the corn belt. Both are vigor- 
ous for inbreds; earlier and makes stockier growth, whereas 38—11 
later, taller and has very spindling growth particularly for the first 
days. Both have unusually good root systems for inbreds and are used exten- 
sively hybrids. The combination used the seed parent 
hybrid and number other less well known hybrids. All seed 
was the 1938 crop. 

The procedure was follows: definite number grains (about 20) 
was placed with ml. distilled water Petri dishes 25° After 24, 
hours the grains were separated into embryo and endosperm, ground 
mortar and extracted with ml. per cent pyridine for hours 
room temperature. The supernatant fluid was decanted, evaporated boil- 
ing hot plate small volume, centrifuged and the supernatant liquid 
made volume with distilled water that ml. represented the extract 
from embryo endosperm. 

For estimating thiamin and its intermediates Phycomyces was grown 
days from 23° 25° ml. quantities solution which 
various quantities the corn extracts were added. 

For estimating the unidentified growth substances Phycomyces was 
grown about hours from 23° 25° ml. quantities the above 
solutions plus 0.5 mg. thiamin per liter and various quantities the corn 
extracts. 

For biotin Ashbya was grown days from 23° 25° 
ml. quantities solution plus 0.2 M-inositol and 0.5 mg. thiamin 
per liter. 


EXPERIMENTAL RESULTS 


Experiment Twenty-two grains each parent and the hybrid were 
germinated for hours and extracted described above. Phycomyces was 
grown hours solution plus 0.5 mg. thiamin per liter. The extract 
0.025 0.25 embryo endosperm was added per flask. The experi- 
ment was run duplicate. The dry weights the mycelium for pair 
flasks are given table 

The growth the solutions containing extracts embryos the hybrid 
was greater than that the solutions containing extracts the inbred 
parents. The same was true for extracts the endosperm. The growth 
the solutions with extracts embryos was greater than solutions 
containing extracts embryos while this order for the parents 
was reversed for extracts from the endosperm. 


0.5 0.5 mg. thiamin, and the following trace elements: 0.005 p.p.m. 
0.02 Cu, 0.1 p.p.m. Fe, 0.01 p.p.m. Ga, 0.01 p.p.m. Mn, 0.01 p.p.m. Mo, and 0.09 
p-p-m. Zn. 


19- 
tio 
sp 


1940] ROBBINS: GROWTH SUBSTANCES HYBRID 567 


TABLE 


Dry weight mycelium Phycomyces pair flasks, grown hours solu- 
tion mineral salts, sugar, asparagine and thiamin plus the extract embryo endo- 
sperm corn grain the inbred parents and hybrid. 


Dry wt. mycelium, mg. 


388-1 1 
0.025 embryo 5.5 8.5 14.0 
14.0 15.0 16.2 
Total 19.5 30.2 


0.025 endosperm 7.4 5.7 9.8 
13.9 13.2 16.4 
Total 21.3 18.9 26.2 
Control 11.5 11.5 11.5 


Experiment Experiment was repeated with the extract 0.25, 0.5 
and 1.0 embryo endosperm per flask and growth period hours. 
The results were similar those found with the smaller quantities extracts 
and somewhat shorter growth period. 

Experiment Twenty grains each parent and the hybrid were germi- 
nated for hours. Phycomyces was grown hours solution plus 0.5 
mg. thiamin per liter. The extract 0.25, 0.5 1.0 embryo endosperm 
was added per flask and the experiment was run duplicate. Again the 
growth Phycomyces solutions containing extracts the embryo and 
the endosperm the hybrid was greater than those containing extracts 
from either parent (figs. and 2). Again the extract from the embryo 
was more effective than that from while the order for the 
parents was reversed for the endosperm extracts. The endosperm extracts 
were more effective than those from the embryos. The growth the solu- 
tions containing extracts was every instance greater than that the 
check solution (8.5 mg.). 

Experiment Three lots grains each parent and the hybrid 
were placed under conditions for germination. Extractions were made 
the end 24, 48, and hours. 

The air-dry weights the various lots corn grains were follows. 
38-11, 4.750 For those germinated hours: 5.275 
5.000 g.; 38-11, 4.975 For those germinated hours: 
5.125 g.; 38-11, 5.050 The hybrid corn was more 
vigorous its germination than either parent. the end hours all 
grains were swollen but roots shoots had appeared. the end 
hours, 38—11 had grains with roots em. long and with roots just break- 
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AMOUNT EXTRACT 


Dry weight Phycomyces grown solution sugar, asparagine, mineral 
salts and thiamin plus extract 0.25, 0.5, 1.0 embryos hybrid corn (A) and its 
inbred parents C=W 9). Corn germinated hrs. Weight mycelium 
grown without extract, 8.5 mg. 


ing out; grains with roots em. long, with roots 0.5 em. long 
and just breaking out; 38-11, grains with roots em. long 
and with roots 0.5 em. long. the end hours had roots 1-2 em. 
long and faintly green shoots about 0.5 em. long; with roots 
em. long, shoots em. and with short roots but shoots; 
38-11, all grains germinated with roots em. long and green shoots 1-2 
em. long. 

The extract 0.5 embryo endosperm was added ml. solution 
containing 0.5 mg. thiamin per liter and Phycomyces was grown for 
hours. 
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AMOUNT EXTRACT 


Dry weight Phycomyces grown solution sugar, asparagine, mineral 
salts and thiamin plus extract 0.25, 0.5, 1.0 endosperms hybrid corn (A) and its 
inbred parents C=W 9). Corn germinated hrs. Weight mycelium 
grown without extract, 8.5 mg. 


The results this experiment (figs. and were more irregular than 
experiments and For example the determination for the extract 
the endosperms for after hours and after hours germi- 
nation not fall the curves (fig. 4). Nevertheless, appears that the 
extracts the hybrid embryos and endosperm were more effective than 
those the inbred parents for all three periods germination. Again the 
extracts the embryos were more effective than those 
and the order was reversed for the endosperm extracts. The extracts from 
the endosperm were more effective than those from the embryos. The effee- 
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DAYS GERMINATED 


Fig. Dry weight Phycomyces grown solution sugar, asparagine, mineral 
salts and thiamin plus extract embryo hybrid corn (A) and its inbred parents 
(B=38-11, C=W 9). Grains germinated and days. Weight mycelium grown 
without extract, 9.1 mg. 


tiveness the extracts both embryos and endosperm increased with length 
time germination. The growth the solutions containing the extracts 
was every instance greater than that the check solutions (9.1 mg.). 
Experiment The extracts prepared experiment were used this 
experiment. Phycomyces was grown days solution supplemented with 
the extract 0.5 embryo endosperm per flask. some flasks 
each extract gram-mole thiamin pyrimidine was added, others 
gram-mole thiamin thiazole. All solutions were 
Since the basic solution this contained thiamin the growth 
Phycomyces depended upon the thiamin its intermediates present the 
extracts. The growth Phycomyces these solutions (table shows that 
the extracts from the embryo contained much more thiamin than those from 
the endosperm. The embryos contained more than embryos and 
the hybrid embryos least. All the embryos contained excess pyrimidine, 


1940] ROBBINS: GROWTH SUBSTANCES HYBRID 


DAYS GERMINATED 


Dry weight Phycomyces grown solution sugar, asparagine, mineral 
salts and thiamin plus extract endosperm hybrid corn (A) and its inbred parents 
C=W 9). Grains germinated and days. Weight mycelium grown 
without extract, 9.1 mg. 


shown the greater growth those solutions which thiazole was 
added. 

The extracts the endosperm contained the least thiamin 
and those and the hybrid about the same. There seemed little 
accumulation pyrimidine the endosperm. 

Experiment The extracts from experiment were used this experi- 
ment. Ashbya was grown for days. The experiment was performed 
duplicate and the dry weights table are the average two cultures. 
appears that there was somewhat more biotin the embryos than the 
endosperm, though except for the difference was not great. The em- 
bryo extracts were most effective and those least. For the 
endosperm extracts those the hybrid were most effective and those 
least. The quantity biotin present the extracts was estimated from the 
given Robbins and Schmidt (5) which was based data from 
and Fries (1). 
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TABLE 


Growth Phycomyces per flask solution mineral salts, sugar and asparagine 
supplemented with extracts embryo endosperm corn grains germinated 
Some solutions contained addition gram-mole vitamin pyrimidine and some 


Dry wt. mycelium, mg. 


Extract Basie solution solution 
added plus plus 


solution 
pyrimidine thiazole 


0.5 embryo 

38-11 134.7 142.5 204.7 
115.9 121.0 166.1 
38-11 91.9 107.9 149.1 


1.0 embryo 
38-11 239. 256.4 304.6 
97. 206.3 252.0 


0.5 endosperm 
38-11 22.1 
23. 30.2 
W F 9x 38-11 32.3 
1.0 endosperm 
30.9 
49.5 


Control 


TABLE 


Growth Ashbya Gossypii per flask solutions supplemented with extracts 
hybrid corn and its inbred parents. Biotin calculated from growth Ashbya 
also given. 


Biotin extract 10-9 


Dry wt. Ashbya, mg. gram-mole 


Extract 
supplement 


embryo 4.6 2.05 8.2 
embryo 11.5 9.0 19.0 
endosperm 4.5 2.0 3.0 
Control 0.1 none none none 


From the determinations described the preceding pages appears that 
extracts the partially germinated grains hybrid corn 38-11) 
had per grain greater beneficial effect upon the early growth Phycomyces 
the presence thiamin than those either its inbred parents 
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and Since the solution which the beneficial effect the extracts 
was found contained sugar, asparagine, mineral salts and thiamin seems 
probable that their beneficial effect was produced unidentified growth 
substances which have been discussed elsewhere factor (4). Inhibitory 
substances also were probably present the extracts since smaller dry 
weight was produced some instances the presence the extract than 
its absence (table 1). with the larger amounts the extract 
growth was materially greater than the check solutions, demonstrating 
the presence beneficial materials. 

the amount factor can estimated from the effect the extracts 
the early growth Phycomyces the presence thiamin then the fol- 
lowing generalities seem permissible. The amount factor increased with 
the time germination, least hours germination. The quantity 
was greater the extracts from the endosperm than those from the em- 
bryo. The quantity was greater the extracts from the endosperm 
The quantity was greater the grains the hybrid than those 
either parent. 

The amounts thiamin and its intermediates embryo and endosperm 
the grains the hybrid and its parents were not correlated with the 
amounts factor Neither did the amount biotin the extracts appear 
correlated with the amount factor for example, there was more 
factor the endosperm than the embryo while the reverse was true for 
the amount biotin. 

factor significance relation the problem heterosis? posi- 
tive answer this question would imply that the growth both hybrid and 
parents limited the quantity factor which each synthesizes, and 
that the hybrid synthesizes greater amount than either its parents. Such 
assumption not improbable; the accumulation reserve food green 
plants suggests that their growth frequently not limited the food avail- 
able but their ability use it, which depends, part, upon the supply 
vitamin-like growth substances. obvious, however, that conclusion 
fundamental and far-reaching cannot made upon the basis single 
hybrid and its parents. Furthermore, even the grains other hybrids 
and their parents should found differ the ones which are reported 
this paper evidence still needed show that factor not the result 
the growth rather than causally associated with limiting factor. 
Nevertheless, the results are suggestive and the possibilities deserve further 
exploration. 

SUMMARY 

The effect extracts partially germinated grains hybrid corn 

and its inbred parents was determined the growth Phycomyces the 
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absence thiamin and the presence thiamin and the growth 
Ashbya Gossypii the absence biotin. The extracts the grains the 
hybrid had greater effect the early growth Phycomyces the pres- 
ence thiamin than had those either parent. The extracts the hybrid 
did not have the greater effect Phycomyces the absence thiamin nor 
Ashbya the absence biotin. The possible relation these results 
the phenomenon heterosis briefly discussed. 
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THE ECOLOGY RARE PLANTS 


Rare plants, though the chief interest taxonomists, have been almost 
wholly ignored ecologists. This easy understand. The collector jour- 
neys far get rarities complete his herbarium, but since they seem 
cut figure the vegetation whole, they not ordinarily enter the 
horizon the ecologist all. Yet believe the study rare plants can add 
much our understanding ordinary vegetation for have come think 
that the explanation the occurrence rare plants, which has puzzled 
botanists from time immemorial, will contribute understanding the 
vegetational history their habitats. 

Certainly rare plants many cases are not isolated, individual phe- 
nomena, but their presence characteristic feature the ecology the 
areas which they occur; for curious fact that rarities grow together, 
certain areas being especially rich plants not found elsewhere for 
long distances. Every working botanist will call mind cases from his own 
experience. The, problem the ecologist, then, ascertain the reason for 
the congregation rarities into special localities. this paper there 
offered for more general testing working hypothesis for the concentration 
rarities together with the data which suggested it. 


DIFFERENT TYPES RARE PLANTS 


Various types rare plants come readily mind. Some, like the Se- 
quoias and Torrey pines California, occur only very restricted localities. 
Others, like the Devil Club the Pacific northwest coast, are common enough 
over wide stretch country but have also few small outlying stations far 
distant from the main body their ranges—for the Devil Club, Isle Royale 
Lake Superior. 

Some those closely today, like Sequoia, are shown fossils 
have covered vast areas and many others, like the Torrey pines, may 
safely assumed the last slowly dying vestiges races once wide- 
spread. The outliers are generally believed relics ranges once con- 
tinuous and this interpretation many cases supported fossils (Berry 
1924). Others restricted occurrence have close relatives that are wide- 
spread other regions, which makes appear that the local 
which has been modified after separation from its relatives, and many 
such have changed little from the original that their differences 
would have passed unnoticed except for their geographical isolation. 


1The author would express his appreciation Professor Fernald, Frére 
Marie-Victorin, and Dr. Wynne-Edwards for reading the and offering 
helpful criticism and suggestion. 


575 


576 BULLETIN THE TORREY CLUB 


Other rare plants are mutants recently arisen the midst the parent 
species. These evidently are very young types, whereas the first mentioned 
are old, even though specific distinctness may have been only recently only 
partly attained. this paper, only the old types are considered. 


WHAT MAKES SPECIES RARE? 


give specific reason terms the factors involved why one species 
rare while related and apparently similar one abundant quite be- 
yond the present attainments ecology. formulation the reason 
general terms is, however, readily made, but such statement clearly 
recital the obvious that may seem useless. Yet can lead good 
way our quest understanding rarity. The difference between 
rare species and common one lies the fact that the one fails almost 
fails establish its progeny the competition for its habitat where the 
other succeeds doing. 

The explanation rarity must, therefore, lie evaluation the com- 
petitive competency species. 

the present, ecology has been much taken with consideration 
the physico-chemical factors the habitat that has given little atten- 
tion competition. Yet probably the most important cause 
succession. This statement may challenged when recalled that 
succession usually involves series habitats well series species 
hydrarch from open water rich soil, This physiographic aspect 
ecology has, course, great significance, and likewise importance 
the ecology rare plants. But allow for this, competition probably 
exerts greater influence succession than habitat. 


MEANS EVALUATING PLANT COMPETITION 


the ordinary succession seen nature, habitat factors and competi- 
tion factors are inextricably intertwined that neither group can isolated 
for separate observation. But the revegetation man-made clearings, 
especially when they are denuded plowing, and their return the climax, 
competition may observed alone, for this case there change 
the habitat. 

Species which are early displaced the secondary successions old 
fields are clearly low competitive capacity compared with members 

Even the term competition has been only loosely defined recent ecological litera- 
ture. use including the whole struggle for existence far that conditioned 
factors. Whenever two individuals come close enough together interfere with 
each other’s activities development they enter into competition. Reflection will show, 
believe, that any narrower conception competition, such the attempt limit 


petition the struggle between organisms approximately equal competence, cannot 
maintained. 
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the permanent vegetation. Membership the climax that finally takes pos- 
session determined little else than competitive capacity—e.g., our 
northern hardwood forest, shade tolerance. one compare the places 
taken the various species the old field succession with their places 
the natural succession, can estimate competitive conditions natural 
habitats. 


Another indication that competitive competency rather than habitat 
factors controls the rare plants given the perplexing 
inconsistency ‘‘habitat choice’’ rare plants. aquatic such 
Cabomba grows submerged wherever found, and assured that 
submergence one the necessary requirements its habitat. Similarly 
when one factor always present the habitat rare species set 
down requirement. But there regularity the character the 
places where many the rare plants occur. 

the Bruce Peninsula Ontario, one the most notable conservatories 
rare plants, Stebbins (1935) reports: ‘‘The contrast between boreal and 
southern types the same association was made more remarkable the 
presence calciphiles and acid loving plants both equally home. Lime- 
stone barrens covered with Pinus banksiana and resinosa supported 
Danthonia spicata, Arctostaphylos Uva-ursi var. coactilis and Coreopsis 
lanceolata along with such marked Anemone multifida var. 
hudsoniana, Habenaria unalascensis, Senecio obovatus, and Asplenium 
Just how remarkable this congregation rarities may judged 
one unfamiliar with the species named looking their ranges the 
Manual. emphasized the fact that Fernald (1919) wrote paper 
entitled Factors limiting the Ranges Pinus Banksiana and 
Thuja which assembled much data show that Pinus 
Banksiana throughout its range, its southern limits well the north, 
consistently avoids limestone—exactly the habitat which the 
Bruce Peninsula; while Thuja equally restricted limestone. Bruce 
they grow almost side side. may add that have verified Stebbins’ 
report with own eyes. Apparent inconsistencies this sort are charac- 
teristic rather than exceptional the occurrence rare plants. 


CLIMATE AND COMPETITION FACTORS PLANT DISTRIBUTION 


Stebbins’ perplexity brings the fore another factor plant distribu- 
tion. commonly believed that climate that fixes the limits plant 
ranges. While there can manner doubt but that climate sets limit 
beyond which species cannot go, many species not far climate, 
competition were eliminated, would permit. 
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The Venus fly-trap one the rarest plants, confined restricted 
area the Carolina Coastal Plain climate. Some years 
ago was planted near Washington, C., somewhat more than 300 miles 
north its northernmost native station ‘‘microthermal’’ climate. 
persisted and did well without assistance though not conditions ideal for 
it, until pulled over-enthusiastic botanizers. particularly note- 
worthy that survived without injury the winter which broke 
all recent records for severity and duration. The same species planted 
sand-gravel bog Westmoreland County, Virginia, 250 miles its 
natural range, likewise doing well. 


TREES PLANTED BEYOND THEIR NATURAL LIMITS 


But not necessary have recourse experiments with rare plants 
demonstrate that species frequently have not attained nature the dis- 
persal permitted climate. Wide and varied experience planting trees 
beyond their natural limits brings abundant testimony the fact. Robert 
Bell (1897) reports that the black walnut, which native Canada only 
along the north shore Lake Erie, grows well and forms wood rapidly near 
the city Quebec, 500 miles northeast its nearest native stations, while 
Carlton Place, 200 miles from native trees, ripens its nuts. The honey 
locust and Kentucky coffee tree are native further north than Pelee Island 


Lake Erie, but the former flourishes well throughout the peninsula 
Ontario and down the St. Lawrence nearly Montreal, while the latter 
grows maturity Ottawa. These places are five hundred and twenty-five 
and four hundred and twenty-five miles respectively from Pelee Island. 
black ash proves quite hardy Moose Factory James Bay more 
than 100 miles north its present range and where exposed the 
chilling influence sea air.’’ 


The common experience is, course, that such trees require nursery 
culture, i.e., protection from competition during their early stages, and 
thus makes clear that competition rather than climate which prevents 
their unassisted spread nature. 

pertinent point out this connection that crop plants find both 
habitat and climate entirely congenial long weeds are kept away but 
most them are utterly unable spread spontaneously against the 
competition wild species. 


RARITIES OCEANIC ISLANDS 


may recall that the most notable rare species, both plant and 
animal, are found remote islands the ocean. These are refugees 
which the competition the continents does not reach. Among animals, 
whose competitive relations are easier observe than those plants, 
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can sometimes demonstrated that their preservation fact due the 
absence enemies. The remarkable giant tortoises from which the Galapagos 
Islands take their name, for example, would stand imminent danger 
extinction from dogs run wild the islands even human slaughter were 
stopped. significant (1) that similar tortoises occur elsewhere only 
certain islands the Indian ocean, e.g., Mauritius, and (2) that closely 
related forms once existed the continents, shown fossils. Their 
preservation islands clearly due the absence predacious animals. 


ALPINE RARE PLANTS 


Next insular types, the alpines constitute probably the most numerous 
class rare plants. these also there are indications that competition 
that the crucial factor their occurrence. 

Most the alpine species are also the predominant characteristic 
arctic, especially high vegetation the absence the closed 
associations produced competition that are found the vegetation 
temperate latitudes. Evidence that there little competition among alpine 
plants comes from two directions (Griggs 1934a) 

First, arctic-alpine plants have specific structural adaptations for 
their habitats, such, for example, the well-known morphological peculiari- 
ties water plants. If, for example, one were given fragments water-lily 
leaf with its conspicuous air passages and stomata the upper surface 
submerged leaf Vallisneria with large air spaces and stomata, 
would have difficulty assigning the material aquatic habitat. 
But were given fragments Alnus crispa, Oxyria digyna, Geum Peckii, 
Viola palustris, Arctostaphylos alpina, Pinguicula vulgaris, could never 
guess that their southern stations all are confined the immediate vicinity 
our highest mountains. might objected that these species, though 
geographically limited our eastern states mountains, frequent habitats 
which occur the lowlands well. Why then should they confined 
the mountains? 

Empetrum and Ledum, whose habitats are more characteristic the 
alpine zone, have highly specialized leaves, but both oceur lowland 
well upland. Nor the species which colonize the bleakest and most 
exposed summits make much better showing. Arenaria groenlandica, Carex 
concolor, and Juncus trifidus grow extreme habitats, but there nothing 
their histology not duplicated their lowland relatives. 

This situation well known and has been specifically elaborated for 
arctic plants Holm (1922). But the meaning has not been sufficiently 
emphasized. While perfectly true that the low herbs and prostrate 
shrubs characteristic and alpine habitats are suited the wind- 
swept situations where they grow and have attained sort climatic 
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adjustment, that only the negative side their ecology. There indi- 
cation that they prefer severe climates. Everything know indicates merely 
that they can conditions too adverse for other plants. 


ALPINE PLANTS RIVER GRAVELS 


Second, characteristic alpine plants are not confined high altitudes 
but often occur the lowlands well. And when they occur the valleys 
they are often more thrifty than the summits, thereby strengthening 
the belief that they not prefer alpine conditions but are into them 
competition. will give only three illustrations. 

Glacier National Park Standley (1921) reports: 
folium certainly typical plant alpine meadows and rock slides, but 
found many places along streams low altitudes, often con- 
siderable abundance and greater luxuriance than high altitudes. Along 
the creek St. Mary, Dryas more abundant and more 
vigorous than above timberline, yet evident any botanist that the 
plant there only accident. Along the creek the east entrance many 
stray plants alpine species may found.’’ While mentioning the species 
should pointed out that Dryas Drummondii one the rarest 
plants eastern America, being known only from the Mingan Islands, the 
Gaspé Peninsula, and the Slate Islands Lake Superior (Fernald 1925, 
Marie-Victorin 1932). may add that have personally observed that 
the situation reported Standley obtains far north Jasper. Gaspé, 
Dryas Drummondii shown Marie-Victorin (1938, 541) pioneering 
the gravels the Petite Cascapedia River’’ company with 
balsam poplar. 

Raup reports (1934) that the Peace River region less than 
species from above timberline reappear low elevations. these 
inhabit damp sandy muddy banks very close the water’s edge where 
they are inundated flood making their habitat exceedingly unstable 
and the existence any plants all quite Clearly their two 
habitats have little resemblance climate physical characteristics. Two 
factors, however, they possess common: (1) ‘‘Life for any plants 
all quite hazardous,’’ and (2) ‘‘The forest unable invade them’’; 
the one case ‘‘on account flooding and the general instability the soil,’’ 
the other account the severity climate. Both are free from the 
competition trees, and this take the determining factor. 

Like the new stream banks, the alpine habitats stand near the pioneer 
stage the ecological succession. survey non-alpine rare plants shows 
that majority those our territory occur habitats low the sue- 
cession. really surprising how frequently one finds rare plants growing 
rocky places, cliffs their talus, shores, bogs sand barrens. 
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THE CURIOUS RARE PLANTS 
FOR SHORE HABITATS 


Empetrum nigrum Mt. Desert Island occurs two places: the moun- 
tain summits and the sea shore (Moore and Taylor 1927). the sea cliffs 
actually competes with the halophytes especially adapted endure salt 
spray. found there growing the same little pocket soil with the 
seaside plantain, Plantago decipiens, their roots intertwined. cannot com- 
pete with other species habitats where trees can grow and crowded 
the edges the forest both above and below the woods. 

Cypripedium passerinum, one the rarest species eastern America, 
was found Marie-Victorin the Mingan Islands ‘‘on the gravel spit 
the seashore within reach the tide’’ (Marie-Victorin 1928, and 1938, 
537). His photograph shows typical beach, place where one would expect 
Arenaria peploides, Mertensia maritima, Lathyrus maritimus, Elymus are- 
narius, and Senecio Pseudo-Arnica. Only part the ground 
vegetation any sort. the Rocky Mountain region, where this species 
widely distributed, grows rich spruce woods (Jennings 1919). Natu- 
rally Marie-Victorin was very much perplexed its occurrence the beach. 
difficult imagine any physico-chemical feature the Mingan beach 
that specially fits for Cypripedium passerinum. Marie-Victorin has re- 
course, but without much conviction, later states, idea that the 
presence sodium chloride the soil may some way favor transpiration. 
But the one obvious advantage which the beach offers the same freedom 
from competition that plants garden. not altogether 
probable that the cause their presence lies just here? 

surprising number the rare plants the St. Lawrence Basin are 
confined the unstable ground along rivers tidal marshes. will cite five 
more examples 

(1) Aster gaspensis, the sole eastern representative widespread 
group western species, known only from the bare gravels steep river 
bank where again the existence any plant rendered precarious from 
alternate inundation and ice action (Marie-Victorin 1932). 

(2) Lathyrus nevadensis known the east only from somewhat 
similar situation where grew with Dryas (Marie-Victorin 
1932). 

(3) Cirsium minganense almost parallels Cypripedium passerinum ex- 
cept that judged specifically rather than varietally different from 
the widespread foliosum, mesophyte inhabiting the humid valleys 
the Rocky Mountains. also grows with Lathyrus maritimus and Elymus 
arenarius the beaches (Marie-Victorin 1925). 

(4) Gentiana victorini (Marie-Victorin 1925), and (5) gaspensis 
(Marie-Victorin 1932), are confined tide-lands again unstable 
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habitats where vegetation kept close the pioneer stage occasional 
inundations from storms, surf, ice shove winter. 


RARE PLANTS BRITAIN LARGELY COASTAL 


noticeable that great part the rare British plants occur close 
the coast though they are not maritime says Reid 
quoted Marie-Victorin (1928). offers two explanations 

First, that they have only recently arrived from the continent and natu- 
rally landed near the coast. this, Marie-Victorin very properly points 
out (a) that such explanation would hold for the American plants cited 
and (b) that the rare plants both coasts Britain, the most distant 
well that nearest the continent. 

Reid’s second explanation seems the correct one—namely, ‘‘on the 
coast alone find any considerable extent bare land—practically 
garden land—which does not the same time consist poor soil. The 
tumbled under-cliffs our coast are just the place give foreign invader 
chance.”’ 


HABITATS RARE PLANTS USUALLY LOW THE 
ECOLOGICAL SUCCESSION 

Only few the rare plants Gaspé which occur river banks 
tide flats where vegetation held close the pioneer stage the frequent 
destruction its members, have been mentioned. surprising observe 
that the remainder comparatively few grow the high mountain plateaus 
which, because they show evidence ice action, have been supposed 
have remained bare not only ice but also snow during the Wisconsin 
glaciation, and thus nunataks have furnished refuge for all these 
rare species (Fernald 1925; see also Wynne-Edwards 1939). the con- 
trary most the rarities are confined either the sea cliffs, the crests 
the roughest hills, deep ravines (like the Devil’s Gulch Mount 
Albert). Rousseau (1933) trenchantly inquires why, these plants survived 
the Wisconsin climate the summits, they should have abandoned these 
habitats for the lowland the return more genial conditions. West Bluff, 
the most famous station for rare plants the Keweenaw Peninsula, 
formed rotten, rapidly crumbling conglomerate. These are all places 
which are eroding too rapidly permit the formation soil and so, like 
the beaches, are held the pioneer stage succession. Where the surface 
sufficiently stabilized for soil formation, the forest enters and any rare 
species present driven out through inability compete. 

all these habitats—whether river gravels, sea beaches, tide flats, 
cliffs—life for the individual plant precarious, have determined 
over and over again carrying on, year after observations marked 
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quadrats the study the revegetation areas covered the ash 
Katmai. 
ECOLOGY ASSOCIATES RARE SPECIES 

Clues the ecological status rare species may often obtained from 
examination the species associated with them the same habitat. 

Bruce Peninsula Polystichum lonchitis shares its rocky habitats with 
red raspberry, wild comfrey, herb Robert, and catnip. 
the high crest above Pereé Gaspé, aizoon grows with 
shrubby cinquefoil, yarrow, buffalo berry, harebell, tall and red 
raspberry. 

Rubus parviflorus, one the species which draws botanists from afar 
the Keweenaw Peninsula, there competes for its habitat with oxeye daisy, 
wild strawberry, pearly everlasting, white heath aster, timothy, dandelion, 
and bracken. 

Near Eagle Harbor, Keweenaw, found burdock growing with Adeno- 
caulon bicolor the flood plain brook. 

their enthusiasm for rarities, botanists are prone overlook the 
common species associated with the rare and their occurrence seldom 
recorded the literature. Conditions like those cited are, however, not 

exceptional. Rather, they are generally encountered. 
These common species associated with the rarities are regular invaders 
fields wherever the intermission cultivation gives them chance. They 
owe their present abundance largely man’s activity opening habitats 
for them. the primeval forest they are confined, with the rarities, the 
unfavorable habitats where the species the climax forest cannot follow. 
Many them were originally the species which are rare with us. 
The difference that those that are still rare not spread fast enough 
take advantage man’s clearings. For example, the Sugar Grove District 
Ohio common ragweed was found growing the miniature tundras 
the top the cliffs along with reindeer moss (Griggs 1914, 278). does 
not elsewhere the untouched vegetation the region and before 
man came upon the scene must have been scarce. 
The fact that such species are pestiferous weeds cleared land apt 
give false idea their competitive capacity. only where man 
makes and keeps place for them that they can maintain abundance. 
When field allowed revert forest they are soon eliminated other 
species, revealing their real incompetence the struggle for existence. 
Thus are brought the seeming paradox putting the commonest 
plants, the ubiquitous weeds, into the same category the rarest. Never- 
theless, reflection will show that the similarities are fundamental and illumi- 


nating. The similarity lies the fact that life for both individually pre- 
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carious because lack capacity compete with the climax vegetation. 
The presence burdock side side with the extremely rare Adenocaulon 
bicolor, noted above, indicates that the ground the shaded flood plain 
where they grew, despite its stand forest trees, was unstable habitat. 


EASTERN RARE PLANTS 

Most writers who have discussed the rare plants the St. Lawrence 
basin have commented their lack competitive ‘‘aggressiveness’’ 
contrast with the members the Canadian Flora which hem them in. Marie- 
Victorin (1929, 73) speaking somewhat figuratively the rare western 
plants Quebec says: ‘‘A law death seems pursue this cordilleran 
floral element, law which reduces hide protected ravines escape 
the destruction which finally awaits 


UNAGGRESSIVE RARE PLANTS THRIVE GARDEN 


Nevertheless when Marie-Victorin brought some these same species 
into the garden, unexpectedly they are very successful. Aster gas- 
pensis spreads rapidly through its underground system. Erigeron compositus 
selfsown and tends become weedy the artificial limestone beds. 


Cirsium minganense has germinated and enjoys the Montreal climate. Arnica 
overgrown and produces tremendously numerous and vig- 
orous rosettes. Solidago multiradiata, which personal experience 
Cap Gaspé has not spread outside its narrow cornice for the last fifteen 
years, here behaves aggressively any other goldenrod. Antennaria 
gaspensis and Antennaria rupicola override their assigned places and flow 
all sides dense (Marie-Victorin 1938, 553). The difference 
between these plants garden plantings and the wild clearly that 
weeds are not allowed choke them the garden. 


RARE PLANTS COMMONLY GREGARIOUS 


Recognition that rare plants most frequently occur unstable, pioneer 
habitats where competition with other plants reduced minimum 
carries good way toward understanding rarity but falls short 
meeting the whole problem. Cliffs and river gravels are found every- 
where, but only certain areas such habitats carry many rare plants— 
otherwise they would longer rare. One the most remarkable things 
about rare plants the fact alluded the first paragraph—that they 
are commonly concentrated special districts which are famous for their 
rarities. From this concentration rarities, many have been led believe 


Marie-Victorin informs personally that this should have been written 
mollis. 
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that habitats with numerous rarities must have some physical peculiarity 
especially suitable for the plants that grow nowhere else the region. 

few cases special fitness may readily demonstrated. The well- 
known occurrence maritime plants, which are certainly rare enough 
the interior, the salt works Syracuse, New York, immediately comes 
mind. 

But most localities noted for their rare plants, difficult make 
out such special fitness. There has been much speculation the effort 
discover some physical peculiarity soil climate these areas. first 
sight, may seem though special fitness some sort required 
maintain species that cannot grow elsewhere. But more careful considera- 
tion will show that such conclusion means necessary. Rare plants 
diverse habitat preference are commonly found together. 

should pointed out that the rare plants the salt springs differ 
radically character from those such areas Sugar Grove, Ohio, 
Bruce County, Ontario. All the saline rarities are halophytes but most 
areas with high concentration rarities harbor species diverse ecologic 
and affinity. 


RARE PLANTS DIVERSE GEOGRAPHICAL AFFINITY 
CONGREGATE TOGETHER 


Into the Sugar Grove district, for example, stretch Betula lutea, Lyco- 
podium clavatum, inundatum, Melampyrum lineare, and Viola rotundifolia 
from the north; Aster linarifolius, Phlox stolonifera, Rhododendron calendu- 
laceum, Silene rotunifolia, Trichomanes boschianum from the south; Sulli- 
vantia Sullivantii from the west; Lygodium palmatum, Clintonia um- 
bellulata, Eupatorium rotundifolium, aromaticum, Phacelia dubia, 
Rhododendron maximum from the east (Griggs 1913; Transeau and Wil- 
liams 1929; Schaffner 1935, 1938). Though many these are the commonest 
plants other regions, like the devil club the west coast, all are rare 
Ohio. These species occur, moreover, diverse habitats: Betula lutea, 
Phlox stolonifera, Rhododendron maximum, calendulaceum, and Clin- 
tonia deep, cool, densely wooded ravines; Lycopodium and Phacelia, 
rocks periodically Sullivantia, dripping cliffs; Melampyrum 
dry upland woods; Viola rather dry sandy talus; Silene the floor 
dry sandy rock the Aster and the Eupatoriums old fields. 

Not only the rare species found such refuge areas usually grow 
varied habitats within the special areas; often species ordinarily 
ring diverse habitats grow side side the localities where they are 
rarest. was anomalous behavior this sort that was recorded Steb- 
bins the passage quoted page 577, listing the remarkable mixture 
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northern, southern, oxyphile, and basiphile plants growing together the 
Bruce Peninsula. 

The diversity characteristics which would have attributed 
single habitat explain situations like this the Bruce Peninsula almost 
reduces the theory special fitness absurdity. would seem compel 
suppose that the same habitat was especially cool accommodate the 
northern species and especially warm protect the southern—not insist 
that once acid and alkaline! 


RANGES RARE PLANTS OFTEN DISRUPTED 
One striking feature rare plants mentioned several times above and 
repeatedly emphasized Fernald and Marie-Victorin the fact that many 
rare plants are outliers separated distances hundreds thousands 
miles from their relatives, these being sometimes identical and sometimes 
varietally specifically different. Such disrupted areas are interpreted 
relicts ranges once continuous, and the interpretations have been 
confirmed many cases fossils. Disrupted ranges are, therefore, evidence 
races slowly disappearing before the competition types more fit. 

That the rare species are fact slowly approaching extinction implied 
the comments nearly all who have observed them. Marie-Victorin’s 
opinion has already been quoted (page 584). Fernald and others repeatedly 
speak their ‘‘conservatism’’ and lack ‘‘aggressiveness’’ contrast 
with the common plants. 

This lack aggressiveness and the disrupted ranges rare plants 
fit together perfectly with their restriction habitats where the common 
dominants cannot follow and complete the picture competitive 
petence outlined the beginning the fundamental cause rarity. 


SURVIVAL RARE PLANTS ATTRIBUTED 
PLEISTOCENE NUNATAKS 


Recognizing the lack aggressiveness the western plants that are 
rare the east and reasoning from the manifest antiquity their disrupted 
ranges, Fernald (1925, 1935, and other papers) supposed that such plants 
are or, his later papers, pre-Wisconsin relicts which owe their 
presence the east preservation some area that was not only free 
ice but climatically suitable for these species through the period glacia- 
tion. This nunatak hypothesis was suggested the fact that the Gaspé 
Peninsula, which has been seen one the most notable refuges rare 
plants, was never overridden the continental glacier, but bore only ‘‘local 
glaciers from the Shickshock Mountains’’ which left very little eyidence 
their presence that ‘‘it mainly the stones derived from the 
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mountains that prove that ice covered the lower ground’’ (Fernald 
1925, 298). 

The manifest similarity the mode occurrence the rare species 
other areas which were indubitably covered with ice promptly led ex- 
pansion the nunatak hypothesis include migrations from supposed 
nunataks into the present refuges. The Mingan Islands, whose rarities have 
been repeatedly referred above, were certainly first scoured the con- 
tinental ice, shown grooves, striae, and erratics, and then, the close 
Wisconsin time, submerged for long period under the waters the 
Champlain Sea, whose marine fossils are found Anticosti and the adjacent 
mainland levels far above the highest the Mingans. 

With the recognition that the flora areas submerged late Wisconsin 
times must postglacial was supposed that such areas must have been 
colonized from some nearby nunatak. 

But whether one believes with Fernald (1925, 314) and Marie-Victorin 
(1938, migration from such hypothetical nunataks disbelieves 
with Wynne-Edwards (1937), the problem accounting for the occurrence 
these plants remains the same. 


PROBLEM RARE PLANTS THEIR PRESENT PERSISTENCE, 
NOT THEIR PAST DISPERSAL 


The rare plants account for their present concentration 
special refuges—not ascertain where how they endured the several 
glaciations. possessed certain and unquestioned knowledge the dis- 
tribution these species during the Pleistocene, that understanding could 
give only minor aid explaining their present limitations. 

suppose that agreed that the rarities the Mingan Islands, 
for example, had persisted through the Wisconsin ice age nearby 
nunatak, either the summits the Laurentides thought possible Marie- 
Victorin the mountains Newfoundland suggested Fernald, the 
problem ascertain why, all the possible areas near that nunatak 
which their disseminules must have reached postglacial time, this one 
alone supplied conditions which they establishing themselves. 

That have deal with problem colonization rather than dis- 
persal will seen once when considered ‘‘that the Mingania thistle 
like all thistles produces every year thousands plumed seeds, scattered 
landward the strong breezes the Gulf. Why then this plant re- 
stricted its distribution? Why apparently dying away? And this 
indeed exceptional case. The light and mobile plumed fruits 
Dryas Drummondii not seem instrumental extending its distri- 
(Marie-Victorin 1938, 541). endemie lauren- 
tianum, sturdy dandelion the gravel bars Mingania, Anticosti, 
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and western Newfoundland, sends out its seeds the same fashion the 
ubiquitous plant all know but the endemic plant has nevertheless very 
restricted (Marie-Victorin 1938, 553). 

The high percentage ferns among the rare plants clear testimony 
that persistence rather than dispersal which must explained. The 
wind-borne spores ferns are carried hundreds miles with the greatest 
ease—witness the occurrence the subtropical Adiantum 
hot spring South Dakota. Undoubtedly the spores this species have 
fallen generally throughout the territory between the main body the 
range and this distant outpost but only where the climate was locally miti- 
gated the hot water could the species gain foothold. 

This point strongly emphasized Cockayne his consideration 
the origin the New Zealand flora (1928, page 419) 


the seed plants, the important evidence already given con- 
cerning the distribution alien species New Zealand, equipped every 
way for travel and ecesis, and their relation the primeval vegetation, 
shows how exceedingly difficult for plant gain entrance into virgin 
plant-formation, also has been seen how slight advantage for long- 
distance travel the possession flying apparatus fruits palatable 
for birds, and how not the species which move but the associations 
which they belong. Even absolutely bare ground perfectly suitable seed- 
bed, only species from the immediate vicinity, the case 
the new ground after the Tarawera eruption, river-beds with their seed- 
catching mat plants, ground left bare retreating glaciers and many ideal 
places for seed-germination made the operations man. 

rather than the possibility bird-carriage, during long 
periods time, the great stumbling-block. All these facts and others 
like kind could cited, showing how seeds could rapidly conveyed 
over great distances, but, between the arrival seed spore and its becom- 
ing mature plant situation favourable, not only for its well-being, but 
for its altogether another 


The problem the Laurentian rare plants not how they reached their 
present areas, but why they have persisted there and nowhere else. 

The reason must perforce lie some peculiarity the refuges them- 
selves. has been seen already, attempts discover some special physico- 
chemical fitness these stations have not met with success, and have 
nothing add this line. visited one after another these places, 
however, certain features which they possess common began mani- 
fest. has been already detailed, became clear that most the rare 
plants are confined habitats ecologically young. But pioneer habitats 
occur everywhere; only very special places that they support any 
number rare plants. Evidently the answer must lie deeper than this. 
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WHY MANY RARE PLANTS THE ST. LAWRENCE BASIN 


the plants rare within the glacial border are considered separately 
from those rare beyond and their plotted, once appar- 
ent that the number confined the shores the St. Lawrence drainage 
system far greater than would expected from its relative area. Why? 
Further, surprising fact, but fact, that most the districts 
known harbor numerous rarities are either islands peninsulas. 

The islands include: 


Anticosti, harboring Habenaria 
Cape Breton Island Goodyeria decipiens 
Fishing Islands, Bruce Co. Habenaria unalascensis 
Flower Pot Island, Bruce Co. Asplenium cryptolepsis 
Great Cloche Island Habenaria unalascensis 
Isle Royale Devil Club, Oplopanax 
Magdalene Islands Potomogeton filiformis var. 
Macounii 
Mingan Islands Arctostaphylos rubra 
Newfoundland Hordeum boreale 
Edward Island Aster laurentianus 
Slate Islands, Superior Dryas 


The peninsulas 


Bruce Phyllitis scolopendrium 
Cloche Cypripedium arietinum 
Gaspé Polystichum mohroides 
Keweenaw Ceanothus sanguineus 
White Fish Point, Superior Vaccinium membranaceum 


the concentration rarities islands and peninsulas accidental 
coincidence significant fact? The mathematical chances against 
coincidence are very great indeed. But significant, what the significance 
will agreed that insularity some extent barrier plant coloniza- 
tion. possible that these refuges the ecological succession has been 
held back just enough mere isolation have saved the rare species 
from the elimination which has overtaken them 

far the dissemination seed concerned the obstacle presented 
peninsula inconsequential. But when the case examined the light 
what little actually know plant migration and will 
not dismissed without careful consideration. Colonization bare ground 
such that vacated glacier proceeds rapidly, but migration plant 
association into competing vegetation slow. The spruce trees Kodiak, 
for example, mature seeds enormous quantities and they are carried far 
and wide the wind, few them succeed gaining foothold 
grassland beyond the woods that the forest, far from sweeping forward 


mention single rare species each locality. most cases full citation would 
include long list, but there need here more than illustrating the point. 
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across the country climatically suitable for trees, makes net advance 
shown ring counts only mile century (Griggs 1934b)—this 
region where plant migration exceptionally rapid. 

The reciprocal side this situation presented the rare plants, 
which, well known, are often abundant the stations where they are 
established and there succeed holding, almost holding, their ground. 
Although they can means extend their boundaries and are evidently 
giving way under competition with the dominant vegetation, has been 
commonly noted careful observers, their retreat slow that 
cannot detected over any short period years. 


RARE PLANTS YOUNG LANDS 


But while one may well disposed doubt whether the slight degree 
isolation possible the rare-plant refuges the St. Lawrence Basin 
significant under the present geographical relations, many these 
refuges have undergone great changes physical condition which appear 
have had effect their present flora. 

The Bruce Peninsula Ontario which reference has been repeatedly 
made contains one the most notable assemblages rare plants that 
remain us, including, addition those already mentioned: Pellaea 
atropurpurea, Thelypteris Filiz-mas, Rubus parviflorus, 
color, and half hundred other notable rarities. This peninsula was first 
overrun the late Wisconsin ice, which has left evidences its presence 
frequent unweathered erratic boulders. Then, after the ice retreated, 
the land was washed the waters glacial Lake Algonquin many levels 
(Stanley 1937). The greater part the present peninsula long stood 
series reefs covered with shallow water whose waves carried away the 
glacial till and soil leaving large areas rock which remain bare soil 
this day. The very area noted above, which Stebbins recorded northern 
and southern, and oxyphile plants, bare pavement which 
exactly characterized Fernald’s (1935, 204) description Cloche 
Peninsula few miles further north across the strait, the opposite en- 
trance the Georgian Bay ‘‘The lowermost levels Cloche Peninsula and 
Great Cloche Island are very flat and obviously only recently emerged 
from the lake. Their scoured and washed surface limestone pavement, 
often beautifully regular pattern.’’ Yet this particular 
area found two the rarest plants, Habenaria and 
Cypripedium arietinum. But its more common and characteristic vegetation 
have observed consists such weeds Ambrosia artemisiifolia, 
Potentilla fruticosa, anserina, Achillea millefolium, and Prunella vulgaris. 

Not only were the Bruce and Cloche Peninsulas refuges where pre- 
glacial plants could have persisted through the glacial cataclysm, they were 
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actually unready for any plant colonists for long centuries after adjacent 
areas began recover from the glacial denudation. 

Far from being obstacle the understanding the rarities the 
district, recent emergence from the lake is, believe, the key it. 

The Keweenaw Peninsula which has even more numerous and more 
remarkable assemblage rare plants, largely western distribution, has 
had very similar history. After being covered several hundred feet deep 
the late Wisconsin glacier (Bergquist 1937), was submerged, all but 
very small island feet high and perhaps acre extent, under the 
waters Lake Duluth (Leverett 1929). The duration Lake Duluth has 
not been worked out detail, but measured centuries rather than 
shorter units (Leverett lit.). The vegetation the Keweenaw Penin- 
sula also therefore younger than that the adjacent mainland. 

From evidence entirely similar clear that the Mingan Islands first 
became available habitats for plants upon the recession the Champlain 
Sea many centuries after the adjacent mainland the north shore was bare. 

The apparent preference rare species for districts where the vegeta- 
tion demonstrated geological evidence younger than the sur- 
rounding areas barren rarities fits with the preference these species 
for habitats ecologically young. this correct, expected that 
with increasing maturity the vegetation they will eliminated from these 
last refuges many them have been throughout the large areas between 
their present stations and the main bodies their ranges. 

The very remarkable localization the refuges rare plants the 
shores bodies water the St. Lawrence system, localization several 
times greater than could accounted for the natural prevalence 
pioneer habitats near the shore, would find its explanation this basis. For 
because the several predecessors the present Great Lakes there have 
been more post-Wisconsin changes geographical distribution land and 
water this basin than anywhere else North America. The correlation 
between the distribution rare plants and postglacial submergences too 
good accidental. 

this point our thesis supported considerable body demon- 
strated fact. The data used have been drawn largely from the work others 
better acquainted than the writer with the occurrence these rare plants. 
Our contribution has been merely confirm these data our own field work 
and present them from new point view. should now mention some 
related problems not solved the considerations here developed which will 
have met before our hypothesis could become generally useful. 

Why that many the plants which are rare eastern America are 
common the Our thesis would lead the that competitive 
conditions must easier the west. There present understanding 
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competition sufficient permit approach this question. Whatever 
answer might found comparative study competitive conditions east 
and west would the utmost value. 

Our thesis explains several the refuges rare plants the St. 
Lawrence basin. What the others? Certainly understanding the 
occurrence rarities the Bruce Peninsula indicates the desirability 
restudy other refuges like Gaspé, Bic, and Newfoundland where the sim- 
ple thesis here propounded does not appear apply. The advisability 
restudy Gaspé, for instance, emphasized the fact that clearly emerges 
from the literature: that, whatever the age the oldest vegetation, the large 
majority the rare plants are confined new and unstable habitats. 

Further, one asks about other famous refuges for rare plants such the 
Sugar Grove country, the pine barrens New Jersey, the southern Appa- 
lachians, the valleys California, all which lie beyond the glacial 
border and have certainly been continuously available for plant habitation 
over very long period. Preliminary study indicates that the hypothesis here 
applied specific terms some the Laurentian areas recast more 
general form may explain the concentration rarities some these older 
areas also. the hypothesis stated terms comparative stages eco- 
logical rather than comparative actual ages years, the rugged 
hills Sugar Grove and the sands the pine barrens will seen fit 
into the same frame ecological youth the limestone barrens Bruce. 
Study competitive conditions other rare plant refuges will most 
profitable. 

SUMMARY 

conclusion the thesis that has developed from the analysis may 
formulated. 

species rare because cannot compete successfully with the com- 
mon plants. This supported variety evidence from different types 
data. 

Most rare species find their habitats the early stages the ecologi- 
succession. This supported citations many specific cases. The list 
could extended indefinitely but exceptions are scarce. This interpreted 

Many rare plants have disrupted ranges. These must once have been 
continuous. They are therefore slowly dying out. This held support 
point 

Several areas notable for the large number rare plants which they 
harbor are shown have been under water long after the retreat the 
Wisconsin glacier had opened adjacent areas for plant colonization. 

believed that the rare plants have been eliminated from the older 
adjacent barren areas competition with the more competent common 
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but persist the refuges more recently opened colonization 
because the ecological succession there has not run quite far elsewhere. 

the thesis here presented correct will recognized that from 
can worked out improved methods for studying the rate ecological 
THe WASHINGTON UNIVERSITY 
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NEW CUPULE FROM THE LOWER CARBONIFEROUS 
SCOTLAND 


Henry 


(WITH THREE FIGURES) 


While collecting fossil plants the oil shales near Broxburn, West 
Lothian, Scotland, 1938 the author was fortunate enough obtain re- 
markably well preserved fructification, presumably pteridosperm 
which not referable any described genus. 

When discovered was already partially weathered out from the shale, 
and when the remainder the covering matrix was removed with the aid 
steel needles the entire cupule stood revealed shown figure 

large tulip-shaped structure consisting six lobes which are fused 
below the point The tips five the lobes are readily discernible the 
photo; the sixth nearly hidden the overlying lobe The total length 
the fossil 6.2 em. and the maximum width 2.3 em. Since all the lobes 
are nearly alike size and form there reason believe that was not 
radially symmetrical. The actual greatest diameter life was probably 
slightly less than em. The length the free portions the lobes varies 
from 4.1 4.4 em.; the slight variation may accounted for erosion 
the extreme tips which had been exposed natural weathering. 

The appearance due compression the two lobes seen 
face view and the two corresponding ones beneath, detail which strongly 
suggests that the contents the cupule, whether seeds sporangia, were 
lost before was deposited. 

The free lobes are thick and almost leathery even the fossilized condi- 
tion, and view the nature their finer structure (described below) 
seems most likely that they were fibrous woody life. The two lateral 
lobes appear raised rims. That the original thickness was considerable 
further attested the projecting flanges which may seen projecting 
somewhat over one millimeter either side the fossil and gradually taper- 
ing toward the apex the lobes the corresponding tangential dimensions 
the latter decrease. Since the two lobes seen face view show 
tion the existence such flange its presence may accounted for 
lateral compression the time fossilization. 

The surface detail the cupule presents one its most interesting 
features. From point upwards the surface characterized network 
which stands out sharply relief when viewed with binocular lens and 

following definition this structure slightly modified from Oliver and 


Salisbury (1911, 47): free sheathing, usually lobed, structure arising from the 
peduncle and investing one more seeds. 
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jet-black color. may even seen with the naked eye the region 
around Figure presents magnified portion this area. 

proceed towards the apex the number interstices the reticu- 
lum becomes fewer, until about the point they are quite lacking, the 
surface there being homogeneous nearly (fig. 2). Likewise the reticula- 
tions are lost below point the basal disk the having continuous 
black surface. 

return now figure the lack any discernible structure the 
light grayish, oval areas between the meshes the black network seems 
indicate that they were originally occupied parenchyma which has de- 
leaving trace cellular detail. The black network, the other 
hand, may seen have still finer reticulate appearance (figs. and 3). 
This secondery reticulation extends within few millimeters the tips 
the lobes where obliterated weathering. 

The most likely explanation the major network that represents 
hypodermal sclerenchyma tissue the so-called Dictyoxy- 
lon’’ type. Such arrangement resistant sclerenchyma and delicate 
parenchyma might well produce this appearance. The dense black color 
the fossil may attributed part absorption oil, which abundant 
the shale. seems probable that the finer secondary reticulations 
the major network represent the outlines (walls) the cells that originally 
composed it. 

Since the closely lobes shown face view give evidence 
the presence any bodies within the cupule has not seemed advisable 
risk destroying the specimen removing one more the overlying lobes. 


Megatheca Thomasii Andrews, gen. sp. nov. Large, deeply lobed, 
tulip-shaped structure, 6.2 em. long, 2.3 em. wide; lobes length free 
portion 4.5 em.; pedicel centrally attached surface lower region lobes 
reticulate, presumably because hypodermal mechanical tissue; surface 
upper portion lobes and base cupule uniform. 


‘‘Roman shale heap; Broxburn, West Lothian, Scot- 


land. Horizon: Oil Shale Group, Calciferous Sandstone Series. Age: Lower 
Carboniferous. 


The only described structure which may with the present 
specimen Calathiops Renieri Walton from the Lower Carboniferous 
North Wales (Walton 1931). The somewhat poorer preservation the latter 
does not allow close comparison and since clear that Megatheca differs 
widely from the Permian structure for which Goeppert introduced the name 
Calathiops the new name Megatheca proposed. 

The cupular nature Megatheca may called into question. Yet 
compared with certain undoubted Carboniferous eupules the assumption 
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justified. does possess certain features common other cupules which 
allow comparison. 

The fructification described Calathiops Bernhardti Miss Benson 
(1935) deserves particular attention. this species the cupules reached 
length mm., which relatively long when compared with those asso- 
ciated with Upper Carboniferous pteridosperm seeds. According Miss 
Benson the cupulate ovules ‘‘when immature, are crowded together the 
more less sympodially produced ultimate arms’’ that the aggregate 
appearance single group first glance not unlike that Megatheca 
the size difference disregarded. 

There similarity Calymmatotheca Kidstoni Calder the presence 
hypodermal mechanical tissue, the significance which will considered 
later page. Professor Walton has kindly informed certain semi- 
petrified fructifications from the Lower Carboniferous Scotland which 
present investigating. They are briefly mentioned since they are known 
contain number stalked seeds (or sporangia?) and are similar size 
and form Megatheca. Further comparison must await the completion 
Professor Walton’s researches; however, this close similarity presents 
forceful indication that Megatheca was seed-bearing sporangia-bearing 
cupule. 

AFFINITIES THE FOSSIL 

Fronds Telangium affine (L. H.) constitute the only foliage (other 
than that Lepidophloios scoticus) associated with Thomasii and 
therefore quite possible that the latter the megasporangiate fructification 
affine. this connection particularly notable that Gordon (1938) 
recently described well preserved remains stems and petioles under the 
name Tetrastichia bupatides, since there good evidence support his 
belief that bore the foliage Telangium affine. 

would exceptional interest these fragments, closely associated 
both space and time and possessing structural features common, should 
proven parts one plant. 


THE MORPHOLOGICAL SIGNIFICANCE PALEOZOIC CUPULES 


our knowledge megasporangiate seed-bearing fructifications 
the Carboniferous accumulates one cannot fail impressed the promi- 
nence the cupule that time. Its phylogenetic significance must for the 
present remain debatable, but enough information available render 
justifiable tentative speculation. assign any the classical morpho- 
logical categories extremely difficult; can hardly interpreted 
modification root, stem, leaf the ordinary sense. Its significance 
possible key the problem carpel morphology has been considered 
Thomas (1936, and earlier papers cited there). 
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1904 Miss Benson put forward theory that the seed integument 
composed fused ring sterilized sporangia, but surprisingly little 
sideration has since been devoted either the morphology the integument 
the cupules which turn often enclose the seed (or seeds) ancient 
plants. 

Miss Benson’s hypothesis was based primarily the clustered synangial 
nature the microsporangial sori general, particularly 
that Heterotheca and also the structural similarity such 
bodies with the integument Lagenostoma. 

far the integument concerned need only said that more 
recent investigations other radiosperms, such Physostoma elegans and 
Sphaerostoma ovale, which likewise possess more less segmented integu- 
ment traversed vascular strand each segment, have brought support 
Miss Benson’s theory. 

The question now arises possible common genesis for integument and 
Did the cupule perhaps take its origin from secondary outer 
ring fertile telomes essentially the same manner the integument, 
from secondary outer ring originally sterile telomes? 

The very large size Megatheca Thomasii, well such cupules 
Calathiops Bernhardti, Renieri, and Walton’s undescribed specimens 
from Scotland, does not harmonize with the supposition that the was 
derived from sterilized modified terminal sporangia. Neither does the 
presence the apparently sclerenchymatous hypodermal tissues, clearly 
shown figures and suggest modified sporangium wall. There is, how- 
ever, distinct similarity between the hypodermal structure Megatheca 
and the corresponding tissue the petioles such pteridosperms 
Lyginopteris, Tetrastichia, Kalymma, and Medullosa. 

attempting homologize the lobes these large cupules with telomes 
one confronted immediately with the great size the lobes 
compared with the diminutive terminal segments the fronds 
gium affine. This divergence size need not invalidate the general thesis, 
since neither the frond terminations nor the cupule lobes necessarily repre- 
sent the original state from which both may possibly have been 
derived. 

considering the phylogeny the cupule the following important 
points should borne 

The cupule regular investing structure Carboniferous seeds 
supposed pteridosperm affinity. 

Cupules from the earlier Paleozoic horizons tend show segmented 
structure, being composed lobes separate the base united below and 
free above. 
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which histological details are evident each individual 
segment lobe supplied with strand. 

certain cupules (Calymmatotheca Kidstoni Calder and Megatheca 
Andrews) there hypodermal mechanical tissue strikingly simi- 
lar the hypodermal tissue the petioles and stems many pteridosperms. 

the light our knowledge pteridosperm microsporangiate fructi- 
fications and such remote psilophytalian forms Hedeia corymbosa 
Cookson (1935), quite possible that fructification the ancestors 
the pteridosperms consisted terminal group fertile telomes sur- 
rounded sterile homologues. The former, aggregating into 
synangium and enclosing single megasporangium, resulted finally the 
seed with its single integument. The latter sterile telomes became flat- 
tened and, uniting less greater degree, finally formed the segments 
the cupule. If, now generally admitted, the pteridosperm frond 
telomic system, this view explains why the subepidermal tissues the cupule 
appear very similar their general character the equivalent tissues 
pteridosperm petioles and stems. 

attempt explain the great size Megatheca would present 
premature. may possibly represent primitive form which underwent 
considerable reduction size other and later series. 


SUMMARY 


cupule from the Lower Carboniferous oil shales Scotland de- 
new genus, the type species which Megatheca Thomasii. 
The cupule extraordinarily large (6.2 long) tulip-shaped compres- 
sion composed lobes free for two-thirds their length. Prominent sur- 
face reticulations are held represent the original presence 
oxylon’’ cortex. The fossil was associated with Telangium affine (L. H.). 

The hypothesis put forward that the cupular lobes represent modified 
(originally sterile) telomes enclosing group, groups, fertile telomes 
which according Miss Benson’s theory became specialized form the 
integument and its enclosed seed. 


great privilege have the opportunity naming this interesting 
fossil after Dr. Thomas, whose invaluable criticisms were source 
inspiration the writer during his studies Cambridge. Grateful 
edgment due also Professor John Walton, Professor Woodson, 
and Professor Torrey. 

The writer indebted Dr. Radforth, whom equal credit 
due for the discovery the cupule. 
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PROPAGATION HYACINTHUS LEAF CUTTINGS' 


(WITH EIGHT FIGURES) 


NAYLOR 


apparently not generally known that foliage leaves may used 
the propagation Hyacinthus orientalis extensive review the 
propagation plants leaf cuttings, Hagemann (1932) can- 
dicans, corymbosus, orientalis, and (1909) found 
that two species Hyacinthus would produce roots and bulblets from the 
base whole green leaves, from fractions one-half one-third. 
orientalis formed roots early days and continued through 
period weeks. During this time bulblets grew out near the cut surface 
the upper side the leaf. candicans Baker developed roots from leaf 
cuttings after days, and bulblets after months from the original 
cuttings. Histological details were not considered any these studies. 

When leaf cuttings are placed moist sand from weeks many 
bulblets develop the basal end. These may removed soon the old 
leaf decays and serve rapid method propagation. The purpose 
the investigation here reported was determine the origin these new 
structures. 
METHODS 


All were obtained from Hyacinthus orientalis GERTRUDE 
grown during the late winter months. The leaves were removed soon 
the flowers were fully opened, and the placed clean moist sand. 
Each cutting consisted the upper two-thirds the green leaf. special 
treatment was employed. Material was selected for study after days, 
days, and again after days, killed acid, dehydrated 
ethyl aleohol, and embedded paraffin. Longitudinal and transverse sec- 
tions were made microns thickness and stained with safranin and 
Delafield’s haematoxylin. 
LEAF STRUCTURE 
The distal part the leaf, which here considered portion the 
lamina, flattened and has the linear form typical many members 
the Liliaceae. Stomata are uniformly distributed both surfaces the 
lamina. The vascular strands are arranged parallel the long axis with 
numerous minor strands connecting transversely. Internally the mesophyll 
composed large thin-walled cells with marked differentiation into 
tissues. Chloroplasts are numerous all cells except those the 
epidermis and near the veins. 


study was made the New York Botanical Garden during leave absence 
granted the University Missouri. 
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DEVELOPMENT NEW PARTS 


After days approximately half the original cuttings had de- 
veloped numerous bulblets. These were found irregularly distributed along 
the basal edge the cutting, shown figure Occasionally bulblets 
were found both surfaces the leaf, and also several millimeters from 
the cut surface with special relation the main veins.They varied 
size from regions well rounded structures several millimeters 
diameter shown figure Apparently their formation continu- 
ous process which extends over considerable period time. The roots 
originate from within the leaf and appear externally after the bulblet has 
begun its development. 

Initial stages bulblet formation were found various epidermal cells 
near the base the lamina the adaxial surface. Cell multiplication 
becomes evident several adjoining cells simultaneously, appears 
figures and The first division walls are anticlinal, but periclinal walls 
soon appear, shown figure and the developing mass cells becomes 
externally evident raised area the leaf surface. doubtful whether 
single cell responsible for the development these new parts. 

The cells the epidermis are well differentiated the normal leaf and 
exhibit the usual thin peripheral layer cytoplasm and clearly defined 
nucleus. When regeneration begins this highly vacuolated 
comes less vacuolated, the nucleus divides, and new cell wall appears across 
the short axis the cell. Repeated divisions the nucleus follow, and both 
anticlinal and periclinal cell walls are rapidly laid down. 

with this behavior the epidermal cells meristematic ac- 
tivity starts one several layers subepidermal cells. These cells are 
all thin-walled and contain many chloroplasts. One the characteristic 
features the first divisions that many the newly formed walls extend 
diagonally, demonstrated figure New cell formation continues 
rapidly; the walls the original cells may frequently distinguished 
after repeated divisions, shown figure activity 
largely confined the epidermal and subepidermal cells, but considerable 
variation may found the degree activity these two regions, 
evident from comparison figures and Sections were sometimes 
found (fig. which the epidermis contributed more the new parts 
than did other tissues. From groups these cells scattered over the leaf 
surface the meristematic masses are formed which soon become organized 
produce the new bulblets. 

The chloroplasts the parenchyma cells concerned undergo change 
size and gradually disappear definitely formed bodies. Measurements 
the diameters chloroplasts from cells taken random fresh 
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leaf varied from 4.9 5.2 microns. Similar measurements made divid- 
ing cells regenerating leaf averaged 2.6 microns. 

Roots appear externally either from the wounded surface the lamina, 
from the epidermis close proximity the young bulblet. They origi- 
nate from parenchyma cells associated with the vascular system. Figure 
shows young root primordium developed from cells near one the small 
veins. The root tip soon becomes organized and the new structure emerges 
through the epidermis. the sectioned material only one root was found 
which had been formed directly from the wounded surface. originated 
from parenchymatous cells lying next one the large veins, and extended 
parallel the vein until reached the outside. 


DISCUSSION 


The histological findings here presented are agreement with those 
Chouard (1933) for Endymion lingulatus Chouard (Scilla lingulata Poir.). 
this species also the bulblets, which were formed green leaf cuttings, 
originated the division cells the epidermis and outermost layers 
parenchyma. The roots, however, developed from the base the meriste- 
mass cells that formed the bulblet; Hyacinthus the roots origi- 
nate from cells near the vascular system. Chouard believes that the epi- 
dermis liliaceous bulbs generally capable such activity. 

Walker (1940) observed that detached scale leaves Lilium candidum 
and longiflorum produced bulblets from parenchyma cells near the 
adaxial surface, and roots from similar cells adjacent vascular bundle. 

Arber (1925) found histological evidence for regions 
the foliage leaves Rhipogonum album Br. when transverse sections 
were made through the leaf stalk just above its departure from the axis. 
According this authority such regions are not uncommon and may 
found both surfaces the leaf bases many Monocotyledons. Arber 
also states that there often strong tendency cell division toward the 
adaxial surface leaf bases and petioles, and that this may one the 
factors which has led bulb formation some families. the present 
investigation leaf bases were not involved and preformed meristems were 


Explanation figs. 1-8 


Leaf cutting with bulblets formed after days moist sand (natural size). 
Portion longitudinal section normal leaf. Initial stages bulblet for- 
mation epidermal cells after days. Result activity subepi- 
dermal cells after days. The same after days; the original walls the paren- 
chyma are still discernible. Internal structure young bulblet after days. 
The result activity mostly confined the epidermis; days. 
Fig. Root primordium, formed from cells near one the small veins; days. All except 
fig. 100. 
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found leaves before they were detached. what extent this condition 
may found other members the Liliaceae now under consideration. 

Cook (1930) described briefly the external formation bulblets near 
the end green leaves Lachenalia sp., and also stated that Hyacinthus 
and Narcissus can propagated the same way. have obtained numer- 
ous bulblets green leaf cuttings Lachenalia tricolor Thunb. placed for 
one month moist sand. The histological features their origin are strik- 
ingly similar those Hyacinthus presented here. Experiments with the 
green leaves several varieties Tulipa have given negative results. 

The flowering stalks both Lachenalia tricolor Thunb. and Hyacinthus 
orientalis GERTRUDE also developed bulblets after weeks moist sand. 
These were found along the sides well the ends the cuttings. 
Similar results have been reported Lindemuth (1896) for Lachenalia 
luteola Jacq. and Hyacinthus orientalis 


SUMMARY 


Green leaves Hyacinthus form numerous bulblets moist sand. 

The bulblets originate division epidermal and sub-epidermal cells. 

Roots develop from parenchymatous cells lying near the vascular strands. 

There evidence preformed meristematic regions; all new 
tures are adventitious. 
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DESCRIPTIONS TROPICAL 


CUMMINS 


TWO 


The Uredinales reported this paper, with the exception some few 
Holway collections, were made available for study through the kindness 
Dr. Johnston and Mr. Paul Standley. Aside from the nine new 
species some other collections more than usual interest are cited. All types 
are the Arthur Herbarium with duplicates Johnston’s collections 
the Herbario Nacional Central Agricultura, Chimaltenango, 
Guatemala, and Standley’s collections the Field Museum Natural 
History, Chicago, 

(Nees) Diet., Carpinus virginiana var. 
guatemalensis (Winkl.) Maebr. Cuesta las above 
Antigua, Dee. 1938, Paul Standley 58921. 

This species has been reported North America only from New York. 

ANGIOPSORA COMPRESSA Mains, Paspalum fasciculatum Willd. 
MALA: near Antigua, Nov. 1939, Paul Standley 63343. 

Only uredia are present this collection, which appears the first 
record for North America. possible, however, that the species has been 
previously and referred Puccinia paspalicola (P. Henn.) Arth. 

Jacks:, Rubus adenotrichus Schl. 
near Rio between Chimaltenango and San Martin Jilotepeque, Feb. 
1939, Paul Standley 64298. 

can detect difference between this and the South American 
tions. The apically thickened, strongly aculeate urediospores are character- 
istic. telia are present. 

MAINSIA EPIPHYLLA (Arth.) Jacks., Rubus eriocarpus Liebm. GUATE- 
MALA: Slopes Agua, above Santa Maria Feb. 11, 1939, 
Paul Standley 65167. 

This species was known previously only from Texas Rubus trivialis. 
Telia are not present but teliospores present the uredia agree well, 
the type. 


Cumminsiella Standleyana Cummins, sp. nov. Pyenia aecia ignota. 
Uredia hypophylla, subepidermalia, sparsa, cinnamomeo-brunnea, 
mm. diam.; urediosporae late ellipsoideae vel obovoideae, 
membrana flavido- vel cinnamomeo-brunnea, minuteque verru- 


from the Department Botany, Purdue University Agricultural Ex- 
periment Station, Lafayette, Indiana. 
The second article this series was published the Bulletin the Torrey Botanical 
Club 67: 67-75. 1940. 
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cosa; poris germ. vel sparsis. Telia ignota teliosporae oblongae vel ob- 
longo- ellipsoideae, utrinque rotundatae, medio constrictae, 20-25 30-37 
membrana cr., cinnamomeo- vel castaneo-brunnea, verrucosa, quaque 
cellula poris binis mediis praedita; pedicello hyalino, sporam aequante vel 
breviore. 

Agua, above Santa Maria Feb. 11, 1939, Paul Stand- 
ley 65222. 

Standleyana related sanguinea (Peck) Arth., but has uredio- 
spores with scattered pores and teliospores with shorter and more fragile 
pedicels. 


Ravenelia antiguana Cummins, sp. (Figs. 2.) aecia 
ignota. Uredia hypophylla, subepidermalia, sparsa, cinnamomeo-brunnea, 


Fig. head Ravenelia antiguana, showing the surface the 
spores. 
Lateral view the same, showing the appressed cysts. 800. 


mm. diam.; periphysibus copiosis, capitatis, cinnamomeo-brunneis, 
ellipsoideae vel late ellipsoideae, 21-25 membrana aureo-brunnea, 
1.5 er., minuteque poris germ. sparsis. Telia hypophylla, 
sparsa, subepidermalia, atro-brunnea, mm. diam., paraphysibus 
nullis vel paucis; capitulis teliosporarum convexis, obscure castaneo-brun- 
neis, 65-115 diam., sporis 4-6 omni directione compositis; sporis 
singulis unicellularibus, 18-27 diam., (3-7) subhyalinis 4-8 
longis obsitis; membrana castaneo-brunnea, apicem eystidiis 
eodem numero quo cellulis marginalibus, capitulis adpressis, aqua in- 
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tumescentibus ruptis; pedicello deciduo, hyphis paucis composito, 
hyalino. 


Cassia near Antigua, Noy. 1939, 
Paul Standley 63356. 

The presence numerous papillate spines each teliospore and the 
possession appressed cysts, equal number the marginal spores, dis- 
tinguish antiguana from species previously known Cassia. 


Phragmidium guatemalense Cummins, sp. nov. Pyenia aecia ignota. 
Uredia subepidermalia, laxe aggregata vel sparsa, praecique 
flavida, rotundata, 0.2-1.0 mm. diam.; paraphysibus marginem paucis, 
hyalinis, cylindraceis vel clavatis, membrana uredio- 
sporae obovoideae vel ellipsoideae, membrana hyalina vel 
pallide flavida, er., minuteque echinulata poris germ. obscuris. Telia 
amphigena, inter uredia sparsa, rotundata vel elongata, usque 1.5 mm. 
longa, pulverulenta, atro-brunnea; teliosporae cylindraceae, apicem 
rotundatae vel leniter attenuatae, cellulis (rarius vel compositae, 
19-25 membrana 2.5-3.5 er., obscure castaneo-brunnea, 
lamina hygroscopica verrucis praesertim parte sporae superiore 
laxe obsitis; quaque cellula poris germ. vel praedita; pedicello per- 
sistenti, aequali crassitudine, usque 135 longo, 
basim rugoso. 


Potentilla heterosepala Fritsch. GUATEMALA: Agua, Mar. 


Nov. 12, 1936, Johnston 341; slopes Agua, above Santa 
Maria Feb. 11, 1939, Paul Standley 65111; May 
1937, Johnston 650; Cerro region Santa Elena, 26, 
1938, Paul Standley 61006. 

guatemalense similar general Potentillae (Pers.) Karst. but 
because the narrower verrucose teliospores. Fragariastri 
(DC.) has teliospores with similar sculpture but the walls are 
thinner and lighter colored and the pedicels shorter. The urediospores are 
verrucose rather than echinulate guatemalense. 


Puccinia obtectella Cummins, sp. nov. Pyenia aecia ignota. Uredia 
subepidermalia, amphigena, cinnamomeo-brunnea, sparsa, oblonga, 
mm. longa, diu epidermide tecta; urediosporae ellipsoideae vel obovoideae, 
14-18 19-26 membrana cinnamomeo- vel flavido-brunnea, er., 
subtiliter echinulata; poris germ. aequatorialibus. Telia amphigena, sub- 
epidermalia, multiloculata, indehiscentibus, soris individuis 
paraphysibus brunneis coalitis numerosis teliosporae variabiles, clavatae vel 
oblongo-clavatae, apicem rotundatae vel attenuatae, rarius obtusae vel 
rostratae, basim attenuatae, medio leniter constrictae, 34-60 
brunneolo, persistenti, sporam subaequante. 
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Scirpus americanus Pers. 
1938, Paul Standley 61342. 

obtectella similar obtecta Peck but has significantly smaller 
spores, especially urediospores, than does the latter. Rarely three-celled 
teliospores occur. 

PUCCINIA FLAVO-VIRENS H., Cyperus sp. GUATEMALA: near An- 
tigua, Nov. 1938—Feb. 1939, Paul Standley 60297. 

This species was previously known only from Ecuador. The teliospores, 
characteristically olivaceous under the microscope, may develop the old 
uredia surrounding them. the latter case the sori are indehiscent, 
loculate and surrounded compact, brownish, subepidermal paraphyses. 

MALA: Las Calderas, Nov. 22, 1938, Dec. 15, 1938, Paul Standley, 57777, 
Oct. 14, 1937, Johnston 1464. 

This rust has not been reported previously this host 
occurring south the United States. 

TEMALA: slopes Acatenango, above Las Calderas, Jan. 
Paul Standley 61809. 

Although not the teliospores this collection and the 
type are commonly diorchidioid. Pyenia and aecia are also present and 


GUATEMALA: near Amatitlan, Dec. 29, 


Pyenia epiphyllous, few group commonly solitary. Aecia hypo- 
phyllous, solitary group, short cupulate, mm. diameter 
peridial cells hyaline, coarsely verrucose, ellipsoid rhomboid, rarely 
nearly globoid, aeciospores variable, broadly ellipsoid, 
ellipsoid, oblong obovoid, wall hyaline, 1.5 thick, mod- 
erately verrucose, the warts often longitudinal lines. 


Puccinia Hackeliae Cummins, sp. nov. Pyeniis, aeciis urediis nullis. 
Teliis subepidermalibus, praecique hypophyllis, dense aggregatis, maculis 
leniter incrassatulis usque mm. diam. occupantibus, castaneo-brunneis, 
loculatis, soris individuis diam., paraphysibus brunneolis coalitis 
numerosis teliosporae septatae, oblongae, clavatae vel 
apicem obtusae, rotundatae vel conicae, basim attenuatae, medio 
leniter vel non constrictae, 13-18 40-69 membrana castaneo- 
brunnea, apicem 3-8 levi; pedicello brunneolo, persistenti, 


brevi. 

Hackeliae unquestionably species. The loculate sori 
with their subepidermal paraphyses are like the telia rubigo-vera (DC.) 
Wint. and perhaps the species can considered, along with phaceliae 


GUATEMALA: locality 


vw 
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Syd. Holw., correlated with the boraginaceous forms rubigo-vera. 
Unfortunately have been unable obtain complete collection data. 


Puccinia niveoides Cummins, sp. nov. Pyeniis, aeciis, urediis nullis. 
Teliis subepidermalibus, flavidis, pulvinatis, compactis, sparsis vel laxe 
aggregatis, 0.2-1.0 mm. diam.; teliosporae oblongae vel oblongo-fusiformae, 
utrinque leniter attenuatae vel rotundatae, medio leniter constrictae, 
membrana hyalina vel pallide flavida, 
apicem prope septum levi; pedicello hyalino, sporam 
aequante. Statim germ. 

1936, Johnston 218; near San Juan Sacatepéquez, Dec. 1938, Paul 
Standley 59243 (type). 

Previously, three macroscopically similar species Puccinia 
have been described Salvia. All germinate without rest period. 
griseola Lagerh. differs from all having spores which appear sessile 
and known only from The relatively common delicatula 
(Arth.) Sace. Trott. has teliospores with uniformly thin wall. has 
been collected Mexico and Guatemala. addition developing pyenia 
nivea Holw. has teliospores which are larger than those niveoides 
but have the wall thickened apically. has been collected only Mexico. 
niveoides intermediate character between nivea and delicatula. 

(J. H.) Cumm., Hyptis mutabilis (Rich.) 
near Antigua, Nov. 1939, Paul Standley 
63851. 

This the first North American record the species. was described 
Hyptis spicata Poit. from Bolivia. 

PUCCINIA INFREQUENS Holw., Salvia urica Epling. Hills 
Carmona, southeast Antigua, Jan. 27, 1939, Paul Standley 
63710. 

Pyenia and aecia, present this collection along with uredia and telia, 
are described follows: 


Pyenia epiphyllous, few group. Aecia hypophyllous, few 
group more extended along the veins, short cylindric, mm. long; 
peridium brownish, cells oblong, ellipsoid rectangular, 
finely verrucose; aeciospores ellipsoid oblong, rarely nearly globoid, 
20-26 wall light brownish yellow, thick, closely and finely 
verrucose. 


Arth., Solanum sp. slopes Vol- 
Zunil, and above Aguas Amargas, Feb. 17, 1939, Paul Standley 
65336. 

Previously, this species was known from three collections, 
all made Texas. 
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MALA: near Puerto Barrios, Apr. 25—May 1939, Paul Standley 72528. 
Only aecia are present this collection. The discovery telia will 
necessary validate this assignment Brazilian species. The aecia are 
hypophyllous with large coarsely verrucose peridial cells and aeciospores 
Uromyces antiguanus Cummins, sp. nov. Pyeniis aeciis ignotis. 
Urediis subepidermalibus, hypophyllis, pallide cinnamomeo-brunneis, laxe 
aggregatis, mm. diam., vel sparsis 0.1-0.2 mm. diam.; para- 
physibus copiosis marginem cingentibus, incurvatis, 29-50 
membrana hyalina vel flavida, pariete interiore er., exteriore 
urediosporae globoideae vel late ellipsoideae, 19-23 membrana 
aureo-brunnea vel flavida, er., minuteque echinulata; poris germ. 
sparsis vel plus minusve bizonatis. Teliis urediis conformibus sed atro- 
brunneis, pulverulentis; teliosporae ovoideae vel late ellipsoideae, 19- 
moderate verrucosa vel pedicello hyalino, usque 
longo. 
Desmodium orbiculare Schl. Cuesta las 
above Antigua, 1938, Paul Standley 58900 (type) near Antigua, 
Nov. 1938—Feb. 1939, Paul Standley 61735, 63074; Antigua, Mar. 1916, 


Holway 583; Antigua, July 22, 1936, Johnston 779, July 31, 
1936, Johnston 76; Huehuetenango, Jan. 22, 1917, Holway 
761, 

however, because the abundant thick-walled paraphyses and the 
more numerous pores the urediospores. The teliospores are somewhat 
more finely than hedysari-paniculati, and the apical wall 
thinner and not umbonate. 

Lagerh., Eupatorium sp. Lago 
los Pinos, near Sabanetas, Dec. 20, 1938, Paul Standley 60457. 

Arthur (Am. Journ. Bot. 1918) referred Guatemalan material 
this species and later (N. Am. Flora 700. 1925) reduced the species 
with Baeodromus Arth. The Guatemalan specimens 
were but Lagerheim’s specimen Pucciniosira and readily 
distinguishable from The present collection appears the 
first from North America. 

excellent condition, follows: 


Pyenia not formed. Telia aecidioid, subepidermal, hypophyllous, closely 
mm., pale yellowish, with poorly organized peridium composed variable, 
verrucose cells; teliospores 2-celled, oblong ellipsoid, both ends rounded 
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obtuse, slightly not constricted the septum which often oblique 
nearly vertical, wall hyaline, thick, smooth; inter- 
cells present, frequently laterally placed. 


Uredo antiguensis Cummins, sp. nov. Uredia subepidermalia, hypo- 
phylla, flavida, mm. diam., aggregata maculis brunneis 1-3 mm. 
diam.; paraphysibus inconspicuis, copiosis 
deorsum coalitis, 20-40 membrana hyalina, er. vel apicem 
leniter urediosporae sessiles late ellipsoideae, ellipsoideae vel 
obovoideae, 19-29 membrana hyalina vel pallide flavida, 
minuteque echinulata; poris germ. obscuris, verisimiliter aequatorialibus. 


Acalypha guatemalensis Pax Hoffm. near Antigua, 
Nov. 1939, Paul Standley 64281. 
This species will perhaps found belong the genus Phakopsora. 


Peridermium Montezumae Cummins, sp. nov. Pyenia subepidermalia, 
sparsa, 0.2-0.45 mm. longa, mm. lata, mm. alta, 
longitudinaliter dehiscentibus. Aecia amphigena, lateraliter compressa, 
longitudinaliter lacerata, mm. alta, mm. lata, mm. 
erassa; cellulis peridii oblongis vel oblongo-ellipsoideis, 
pariete interiore moderate verrucoso exteriore levi er.; 
aeciosporae late ellipsoideae vel oblongo-ellipsoideae, 
membrana hyalina, 5—6.5 valde tuberculata, tuberculis rotundatis, 

Pinus Montezumae Lamb. Barranco los Condenado, 
May 23, 1937, Johnston. 

Montezumae resembles Arth. Kern but has shorter 
aecia with more delicate peridium and aeciospores with thicker walls and 
conspicuously coarser sculpture. The tubercles are rather easily deciduous 
that spores partially completely devoid them are frequently seen. 
The inner smooth wall thick. the sculpture 
consists columnar rods with length but diameter only 
1-1.5 
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SUGGESTED STARTING-POINT FOR THE 
NOMENCLATURE DIATOMS' 


Rutu 


the study diatoms evident that the date 1753, which the gen- 
eral starting point for algae, means nothing. was not until the middle 
the nineteenth century, when the perfection lenses made the critical 
study diatoms possible, that accurate descriptions were made. Among the 
earlier workers such Ehrenberg, William Smith, and later Pfitzer, Petit, 
and Mereschkowsky, the classification was based the morphology the 
diatoms. This method was later discarded for one based upon the shape and 
structure the dead shell. One the most important systems classifica- 
tion based upon the dead shell was that Smith, 1872. The main 
points his classification were generally adopted America and Europe 
such important workers Van Heurck, Mills, De-Toni, Cleve, and others. 
1896 Schiitt proposed system classification based upon characteristies 
both the living plant and the dead shell. The main principles this 
classification are used most diatomists to-day. 

During the nineteenth century great many papers diatoms appeared. 
Many these were floristic nature records new and rare species. 
The first work any great scope was that Ehrenberg. However, his 
descriptions many species are inadequate even lacking. Some his 
illustrations, though carefully executed, lack detail which necessary for 
definite identification. This was, doubt, partially-if not entirely due 
defective lenses. The works such men Grunow, Kiitzing, Rabenhorst, 
and William Smith, though well executed, deal with only relatively small 
number genera. 1872 appeared Smith’s Conspectus the fami- 
lies and genera the This work gives the form key 
fairly complete classification the genera diatoms. However, little atten- 
tion paid nomenclature and detailed descriptions the genera are 
given. 

During the latter half the nineteenth century several monographs 
were published. Important among these are those Grunow the families 
Epithemieae, Meridioneae, Surirelleae, Amphipleureae, Diatomeae, Ento- 
pyleae, and Nitzschieae, Rattray the genera Aulacodiscus, Auliscus, 
and Coscinodiscus, and Smith the genus Amphora. 

The vast amount diatom literature that had been was 
not brought together till the publication 1891 De-Toni’s Sylloge 
garum, Volume II, Bacillarieae. this publication find for the first time 
practically all genera diatoms, each with adequate description. The 
names most genera were accurately determined from nomenclatural 
standpoint. Though specimens had been cited few writers, such 

The author wishes express her appreciation for the advice and helpful 


which Dr. Raymond Fosberg, the Department Agriculture, has given during 
the preparation this paper. 
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Rabenhorst and Rattray, previously this date, this the first compre- 
hensive work which find citations specimens accompanying the de- 
scriptions species. Until the present time, type specimens and their place 
deposition are not usually recorded with the published descriptions 
new species. 

propose that 1891, the date publication the first part De-Toni’s 
Sylloge Algarum, Volume II, Bacillarieae, the starting point for diatom 
nomenclature, and that the names the genera diatoms published pre- 
viously this date and included De-Toni considered established 
described him this work. Though the publication Volume the 
Sylloge Algarum extended from 1891 1894, De-Toni did not include all 
contemporary literature after 1890. Therefore seems advisable estab- 
lish the year 1891 the publication date for the whole Volume 

One generic name, Surirella Turp., should conserved. Turpin named 
this genus after Dr. Suriray 1828. Pfitzer 1871 stated that the 
genus named after Dr. Suriray should Suriraya. De-Toni followed 
Pfitzer’s suggestion. According the International Rules Botanical 
Nomenclature, Article 59, Surirella Turp. the valid name. also the 
name used most workers today. 

course one must realize that any such large work there may 
mistakes. De-Toni’s work these are mainly the citation authorities 
for names species. makes some changes spelling, but since these 
changes not alter the meaning the original name and since some 
them make the names easier pronounce, think wise adopt his 
spelling. 

Several generic names included De-Toni are later homonyms genera 
other groups plants, e.g. Euodia Bailey 1861, Diatoma DeCandolle 
1805, and Actinella Lewis 1865. Later names must adopted place 
these, even De-Toni not adopted starting-point. 

starting point such the suggested one not established great 
many names must changed, the International Rules Bo- 
tanical Nomenclature. has been pointed out Kuntze the Revisio 
Generum Plantarum, the following well known generic names would have 
Nitzschia Hassall 1845 Agardh 1827, Melo- 
sira Agardh 1824 Lysigonium Link 1820, Cymatopleura Smith 1851 
Sphinctocystis Hassall 1845, Hassall 1845 Scalptrum 
Corda 1835. 

The date De-Toni’s work falls well line with those already selected 
for some the other groups algae: Nostocaceae homocysteae, 
Nostocaceae heterocysteae, 1886-88; Desmidaceae, 1848; Oedogoniaceae, 
1900. Also those generic names previously recommended Peragallo 
and adopted for conservation the 1935 International Botanical Congress 
are not altered this 


ACADEMY NATURAL SCIENCES PHILADELPHIA. 


STUDIES THE AMERICAN NOTES 
MEXICAN AND CENTRAL AMERICAN 


From recent revisionary studies the Celastraceae, based primarily 
material placed the writer’s disposal the Field Museum Natural 
History through the courtesy Paul Standley, four new species are 
proposed the genera Celastrus, Gyminda, Myginda, and Zinowiewia. The 
Celastrus DC, and Dodonaea serrulata DC., both 
amply represented the Mocino, Castillo and Maldonado 
are established valid species this necessitates the reduction 
synonymy two long recognized names, confusa Hemsl. and 
persicifolia new variety Wimmeria microphylla Radlk., de- 
from the collection and his associates, primarily 
interest because apparently has not been found again nearly century 
and half intensive exploration central Mexico. 


Celastrus lenticellatus Lundell, sp. nov. Frutex Folia petio- 
lata, petiolo 6-12 mm. longo, chartacea, elliptica vel oblongo-elliptica, 
em. longa, em. lata, apice abrupte acuminata, acumine obtuso, basi 
acutiuscula vel rotundata, serrulata, venis lateralibus Inflorescentia 
multiflora, anguste peniculata, usque em. longa, 4.5 em. lata. Calyx 
quinquelobatus, lobis ovatis, mm. longis. Petala oblonga, ca. 1.8 
mm. longa. Ovarium liberum, 3-loculare, loculis uniovulatis. 

woody vine, entirely glabrous; branchlets rather slender but appar- 
ently quite rigid, densely covered with small raised lenticels. Leaves alter- 
nate, exceptionally large. Stipules small, base deltoid, constricted above and 
filiform-subulate. Petioles short, rather stout, canaliculate, 6-12 mm. long. 
Leaf blades thin chartaceous, elliptic oblong-elliptic, 10-20 em. long, 
em. wide, apex abruptly short acuminate, the acumen obtuse, base 
acutish rounded, margin rather remotely serrulate, the teeth not con- 
spicuous, costa slightly raised above, prominent beneath, the main lateral 
veins 7—9 each side, plane slightly impressed above, prominent beneath, 
secondary veins and veinlets prominulous and reticulate beneath. Inflores- 
cence many-flowered, paniculate, em. long, 4.5 em. wide, the panicles 
axillary, usually fasciculate, much-branched the base, the branches short, 
slender, crowded. Bractlets ovate-deltoid, acuminate, toothed. Pedicels slen- 
der, short, those buds less than mm. long. Calyx 5-lobed, the lobes ovate, 
rounded, mm. long, minutely erose. Petals oblong, about 1.8 mm. 
long, rounded. Stamens filaments about 1.4 mm. long. Disk shallow, about 
1.4 mm. diam. Ovary apparently abortive, free, surrounded base 
disk, 3-celled, with erect ovule each Style thick, short, 

Papers from the University Michigan Herbarium. Previous issues this series 
have appeared follows: Bull. Torrey Club 65: 463-476. 1938; and Lilloa 377- 
387. 1939. 

Lundell, Revision the American Celastraceae. Wimmeria, Microtropis, and 
Contrib. Univ. Mich. Herb., No. 1939. 
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Finea San Cristobal, June, 1914, Purpus 7370 
the National Herbarium, no. 567584; duplicate the Field 
Museum Natural fragment the University Michigan Her- 
barium). 

The species, which has affinity with Liebmannii well-marked 
its large strongly veined leaves and exceptionally large many-flowered 
narrow inflorescences with short branches and pedicels. 

The collection was originally distributed Perrottetia and 
lenticellatus does bear superficial resemblance certain species that 
genus. 


Gyminda fimbrillata Lundell, sp. nov. Arbor (?) glabra. Folia chartacea, 
petiolata, petiolo 2-6 mm. longo, oblongo-elliptica vel lanceolata, em. 
longa, em. lata, apice acuta vel obtusiuscula, basi acuta vel cuneata, 
Flores sessiles. Cymae axillares, multiflorae, 
em. longae, breviter pedunculatae. Bracteae fimbrillatae. Sepala 
ovata, ca. 0.8 mm. longa, fimbrillata. Petala oblonga, usque 2.5 mm. 
longa, 1.2 mm. lata. Stamina Ovarium abortivum. Styli 

Branchlets slender, quadrangular first, slightly suleate, compressed 
the nodes, dark reddish-black. Stipules conspicuous, lanceolate-cuspidate, 
mm. long, reddish, conspicuously fimbriate. Petioles shallowly cana- 
liculate, 2-6 mm. long. Leaf blades chartaceous, drying ashy-gray, oblong- 
elliptic lanceolate, em. long, wide, apex acute obtusish, 
base acute cuneate, margin crenulate-serrulate, costa slightly elevated 
both surfaces, more conspicuous beneath, main lateral veins each 
side, prominulous beneath. Flowers dioecious. Staminate many-flow- 
ered, axillary, solitary, rarely exceeding length including stout 
peduncle mm. long, forked times, the branches very short, 
crowded, the flowers sessile, each node bibracteate, the bractlets deltoid, 


spicuously fimbrillate. Calyx 4-parted, the sepals broadly ovate, about 0.8 
mm. long, conspicuously fimbrillate. Petals oblong, 2.5 mm. long, 
1.2 mm. wide, minutely erose. Stamens opposite the sepals; filaments 
1.4 mm. long, expanded base into inconspicuous irregular disk 
anthers small. Aborted ovary depressed ovoid, surrounded base 
tapering above into short simple conical style. Pistillate flowers and fruits 
unknown. 


Castillo Maldonado 810 the herbarium the Botanical Garden 
Madrid; fragment the University Michigan Herbarium). oaxaca: 
Cafetal Concordia, alt. 800 m., Dee. 25, 1917, Reko 3709 National 
Herbarium). 

The Reko collection, likewise staminate, differs somewhat leaf form, 
but the flowers closely agree with those the type. 

fimbrillata readily distinguished from the other two species the 
genus the simple style the aborted ovary; the other species have 
2-lobed style. fimbrillata marked further the short many-flowered 


Mexico: ‘‘Plantae Novae Hispaniae,’’ Sessé, 
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staminate cymes, the conspicuously fimbrillate bractlets and sepals, and the 
poorly developed irregular disk. 


Myginda Standleyi Lundell, sp. nov. Frutex. Folia glabra, petiolata, 
petiolo mm. longo, membranacea, anguste lanceolata, longa, 
em. lata, apice longe acuminata, basi acuta, serrulata. Inflorescentia 
cymosa, usque em. longa. usque 3.2 mm. longi. Sepala 
ovata, mm. longa. Petala late ovata vel suborbicularia, usque 
1.5 mm. longa. Ovarium 2-loculare. 

shrub about high. very slender, quadrangular, 
glabrous. Stipules filiform-subulate, mm. long. Petioles canaliculate, 
mm. long, glabrous. Leaf blades glabrous, membranaceous, very thin, 
paler beneath, narrowly 3.5-11 em. long, 1-3 em. wide, apex 
attenuate, long acuminate, base acute, margin serrulate, the teeth obtusish 
and irregular, costa slightly raised above, prominent beneath, the main 
lateral veins each side, prominulous and whitened beneath. Inflores- 
cence cymose, axillary, subsessile, solitary but appearing fascicled because 
the short peduncle, less than em. long, the peduncle usually less than 
mm. long, the primary branches 1.8-2.5 mm. long, the peduncle and 
branches glabrous; bractlets less than mm. long, bearing few teeth, these 
red gland-tipped. Flowers fewer each inflorescence. Pedicels slender, 
short, 3.2 mm. long (central flower usually glabrous, rarely 
slightly puberulent. Calyx saucer-shaped sepals ovate, mm. long, 
minutely erose. Petals apparently purplish, broadly ovate suborbicular, 
1.5 mm. long, rounded, slightly erose. Stamens opposite the sepals, 
inserted margin disk, equaling the sepals. Disk quadrangular, flat, 
about 0.7 mm. diam. Ovary surrounded disk, base submerged torus, 
2-celled, with erect ovule each Style conical, short. Fruits unknown. 

MARCOS: Vergel, near Rodeo, alt. about 900 m., 
wet forest, March 15, 1939, Paul Standley 68938 the Univer- 
sity Michigan Herbarium; duplicate the Field Museum Natural 
History). QUEZALTENANGO: near Calahuaché, alt. about 1020 m., damp 
forest, March 1939, Standley 67130; Finea Pireneos, below Santa Maria 
alt. 1350-1380 m., dense damp forest, March 11, 1939, Standley 
68323, 

well-marked its thin narrowly lanceolate acuminate 
leaves, and small inflorescences less than long. 


Wimmeria mexicana (DC.) Lundell, comb. nov. Celastrus Mexicanus 
DC., Prodr., 1825. Wimmeria confusa Hemsl., Diag. Pl. Mex., 
1878. pallida Radlk., Sitzungsb., math. phys. Akad. Wiss. Miinchen, 
379. 1878. crenata Liebmann Lundell, Contr. Univ. Mich. Herb., 
19, syn. 1939. 

Mexico: ‘‘Plantae Novae Hispaniae,’’ Sessé, 
Castillo Maldonado 5185 the Field Museum Natural History 
duplicate the University Michigan Herbarium). Photograph plate 
Celastrus from Delessert Herbarium (Field Museum 
Natural History, no. 928534; photograph no. 30561). 
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The copy the Sessé and Mocino plate upon which Candolle based 
his deseription Celastrus poor reproduction the species. 
That the original plate was based Sessé, Castillo Maldonado 
5185 is, however, scarcely questionable. This collection typical Wimmeria 
confusa Hemsl., and acceptance the older and more appropriate name 
obligatory. 

WIMMERIA MICROPHYLLA Radlk. var. latifolia Lundell, var. nov. Folia 
alterna, pilosa, petiolata, petiolo usque 3.5 mm. longo, chartacea, obovato- 
elliptica vel late elliptica, em. longa, lata, apice acuta, 
rotundata vel emarginata, basi acuta vel cuneata, obscure serrulata. 

Branchlets rigid, striate, first gray and short-pilose, with age glabrous 
and reddish. Leaves alternate, appearing fascicled short reduced branch- 
lets. Petioles densely short-pilose, 3.5 mm. long. Leaf blades charta- 
short pilose both surfaces, obovate-elliptic broadly elliptie, 
em. long, em. wide, apex acute, rounded slightly emar- 
ginate, base acute cuneate, margin very obscurely serrulate, essentially 
entire, costa prominulous, slightly elevated beneath, whitened, lateral veins 
obscure. Cymes with many flowers. Flowers and young fruits 
microphylla. 

Mexico: Novae Hispaniae,’’ Sessé, 
Castillo Maldonado 879 the herbarium the Botanical Garden 
Madrid; fragments the Field Museum Natural History, and the 
University Michigan Herbarium). 

aspect the plant differs considerably from the typical form 
microphylla. Its leaves are wider, either broadly obovate-elliptie, 
and somewhat larger. 

microphylla var. latifolia was reported Sessé and under 
the name ‘‘Celastrus Bullatus’’ (Pl. Nov. Hisp., ed. 37. 1893; Fl. Mex., 
ed. 64. 1894). Their collection bears this name the original label. 


Radlk., Sitzungsb. math. phys. Akad. Wiss. 
378. 1878. 

Mexico: ‘‘Plantae Novae Sessé, 
Castillo Maldonado 906 (in the herbarium the Botanical Garden 
fragments the Field Museum Natural History, and the Uni- 
versity Michigan Herbarium). 

The original label marked 


WIMMERIA SERRULATA (DC.) Radlk., Sitzungsb. math. phys. Akad. Wiss. 
379. 1878. Dodonaea (?) serrulata DC., Prodr. 617. 1824. 
Wimmeria persicifolia Radlk., Sitzungsb. math. phys. Akad. Wiss. Miinchen 
379. 1878. 

Mexico: ‘‘Plantae Novae Hispaniae,’’ Sessé, 
Castillo Moldonado 4912 (in the herbarium the Botanical Garden 
Madrid fragments the Field Museum Natural History, and the Uni- 
versity Michigan Herbarium). Ejutla, October, 1842, Lieb- 
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mann 4044 collection persicifolia the University Michigan 
Herbarium). 

The origin the specimen upon which Candolle based the 
tion his Dodonaea (?) serrulata has been source confusion. The label 
evidently bears only locality name 

The Castillo and Maldonado cellection bears the origi- 
nal label the name Dodonea serrulata’’; hence there ample justification 
for interpreting this the type collection. probable that specimen, 
inadequately labeled, went the Thibaud Herbarium, and served the 
type for Candolle. 

The original description Candolle and the later description 
apply satisfactorily all details the plant which has been long 
known persicifolia. The type collection persicifolia matches the 
Castillo and Maldonado specimen exactly. Radlkofer evi- 
dently did not see material serrulata, for only thus can account 
for his the plant persicifolia. 


Zinowiewia ovata Lundell, sp. nov. Arbor (?). Folia petiolata, petiolo 
mm. longo, ovata vel ovato-lanceolata, em. longa, em. lata, 
apice obtuse acuminata, basi acuta vel subcuneata. Cymae usque em. 
longae, pedunculatae. Calyx profunde quinquefidus, lobis rotundatis. Petala 
ovata, usque 1.5 mm. longa, 1.2 mm. lata. Fructus immaturus samar- 


oideus. 

Probably small tree; branchlets slender, dark red, shallowly 
somewhat compressed the nodes. Leaves membranaceous and pale yellow- 
green first, chartaceous with age and slightly paler beneath. Petioles 
slender, shallowly canaliculate, 6-8 mm. long. Leaf blades ovate ovate- 
lanceolate, em. long, em. wide, apex short acuminate, the acumen 
usually obtuse, base acute subcuneate, costa slightly raised above, promi- 
nent beneath, the main lateral veins each side, inconspicuous. Cymes 
em. long, usually forked times; the peduncle well developed, 6-10 
mm. long; bractlets ovate, mm. long, bearing red glandular teeth. 
Flowers apparently pale green, stipitate, the stipe about mm. long. Calyx 
5-lobed, the lobes rounded, about 0.4 mm. long, often bearing few minute red 
deciduous teeth. Petals ovate, 1.5 mm. long, 1.2 mm. wide, very 
minutely erose. Margin disk slightly raised. Ovary almost completely sub- 
merged disk. Samaras (immature) about 1.7 long, with 
oblanceolate-oblong slightly oblique wing 0.7 cm. wide, emarginate, 
1-seeded, the persistent stipe about mm. long. 


PANAMA: Vicinity Boquete, Chiriqui, alt. m., March 2-8, 
1911, Maxon 5109 the University Michigan Herbarium; 
duplicate the Field Museum Natural History). 

The Panama collection, referred tentatively costaricensis Lundell 
(Bull. Torrey Club 65: 471-472. 1938; Contr. Univ. Mich. Herb. 
1939), represents distinct, but very closely related species. 

MICHIGAN 

Ann ARBOR, MICHIGAN 


5. 


NEW GENUS AND SPECIES STERCULIACEAE 


Veeresia Monachino Moldenke, gen. nov. 
Arbores, foliis simplicibus alternis stipulatis. Inflorescentia terminalis 
paniculata bracteata. Flores subregulares, calyci clavi-campanulato tandem 
vel 5-lobato. Corollae petala vel imbricata oblanceolata ungulata 
auriculata. Filamentorum columna apice 5-brevilobata. Antherae 
sessiles capitatae, loculis diverse dispositis. Staminodia Stigma sessile 
obtusum obscure 5-lobatum. Ovarium gynophoro longo elevatum obscure 
5-lobatum facile per loculum dehiscente, loculis ovulis cuique locula 
axilibus minute alveolatis marginatis. 

Trees, with simple, alternate, stipulate leaves. Inflorescence terminal, 
paniculate, bracteate. Flowers subregular. Calyx clavate-campanulate, 
first closed, later splitting into short lobes. Corolla composed 
petals, which are imbricate bud, oblanceolate, clawed, with very short 
auricles below the middle. Filament-column 5-lobed apex, the lobes short. 
Anthers about 15, sessile, capitate, their cells arranged diverse positions. 
Staminodes Stigma sessile, blunt, obscurely 5-lobed. Ovary borne 
long gynophore, obscurely 5-lobed, readily splitting loculicidally, 5-celled. 
Ovules each cell, attached central placenta, one above the other, 
flattened, minutely pitted, margined. Fruit not seen. 


The genus apparently member the Sterculiaceae, tribe Helictereae 
defined Bentham Hooker Gen. 215 (1862) and Schu- 
mann Engler Prantl, Nat. Pflanzenfam. 3°: (1895), closely allied 
the Asiatic genus Reevesia. differs from Reevesia, however, the presence 
staminodes and other characters, but its final status may depend 
examination the fruit, which has date not been collected. The generic 
name anagram Reevesia, whose known species inhabit the eastern 
Himalayas and China. The following species regarded the type 
the genus. 


Veeresia Clarkii Monachino Moldenke, sp. nov. Arbor magna; horno- 
tinis stellato-pubescentibus stipulis linearibus em. longis caducis dense 
petiolis em. longis dense laminis ovatis 
4-10 cm. longis, em. latis, obtusis vel acutiusculis vel breviter acu- 
minatis, integris vel irregulariter dentatis, basim cordatis vel rotundatis 
palmate 3—5-costatis, supra stellato-pubescentibus, subtus dense stellatis, 
pilis paniculis multifloris terminalibus axillaribusque canes- 
bracteis linearibus caducis; pedicellis 1-3 mm. longis; calyee 4-5 
mm. longo, mm. lato, lobis triangularibus obtusis, extus canescentibus, 
intus petalis oblanceolatis vel spathulatis, ca. mm. longis, venosis, 
extus dense stellato-pubescentibus, intus glabris vel sparse pubescentibus. 

large tree; new twigs rounded, grayish stellate-pubescent; stipules 
linear, em. long, densely pubescent; petioles roundish 
cross-section, em. long, densely leaf-blades ovate, em. 
long, 2.5-8.5 em. wide, varying from blunt acutish short-acuminate 
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apex, entire irregularly dentate along the margins, cordate rounded 
and palmately 3—5-ribbed the base, pubescent with distinct stellate hairs 
above, densely canescent-stellate beneath primary veins 4—6, distinctly pro- 
minulous beneath, curvate, confluent near the panicles terminal 
and axillary, many-flowered, canescent, longer than wide; bracts linear, 
caducous; pedicels 1-3 mm. long; calyx mm. long, 3-4 mm. wide, its 
lobes shorter than the tube, triangular, blunt, outside, glabrous 
within; petals oblanceolate spatulate, broadest near the apex, about 
mm. long, venose, densely stellate-pubescent outside, glabrous 
sparsely pubescent within; staminal tube (synema) about em. long, shal- 
lowly 5-lobed the apex; ovary pubescent the sutures, otherwise gla- 
stigma sessile; fruit not seen. 


The type this species Ora Clark 7401, collected mountainsides 
north Chapahuacan, Hidalgo, Mexico, July 1935, altitude 8000 
feet, and deposited the Britton Herbarium the New York Botanical 
Garden. 

New York GARDEN 

New York, New 


The Index American Botanical Literature has been feature 
the Bulletin the Torrey Club for nearly years. first 
titles each issue; the articles dealt mainly with 
taxonomy and floristics. recent issues the number titles has 
over 300, and the articles range from taxonomy 
physiology, pathology, and genetics (complete listing American 
work, however, has probably never been attained recent years). 
Many teachers and investigators have found the valuable, 
for titles are listed long before they appear any the 
abstract journals. 

Criticism two kinds has recently been directed the 
(1) Its size has increased the financial burden the 

The cards, issued number subscribers, pay for their own print- 
ing but not cover the cost composition the Bulletin nor the 
salary the Bibliographer. costs the Club more print 
issue the than average scientific paper. (2) Many work- 
ers physiology and other experimental fields complain that 
index American work little use them. Their interest 
botanical publications has regard the nationality the authors. 
Furthermore the titles that interest them are listed, classified 
according subject, Biological Abstracts, the Agricultural Index, 
similar publications. 

Since some modification the Index may desirable, hoped 
that you will give the questions below your prompt and careful 
attention, and return your answers and comments the editor. 


you find the Index American Botanical Literature, its 


Would you approve its elimination, the space thus saved 
used for additional articles? 


you favor retaining the please indicate any the 
following modifications would acceptable you: 

Restriction the Index and floristic work 
American botanists American plants. 

Reduction the size the omission smaller 
papers, floristic notes, semi-popular articles, and the like. 

Omission taxonomic titles (on the supposition that all 
who are interested get the Index anyhow). 

Omission titles physiology and/or (on the sup- 
position that workers these fields must read some the ab- 
stracting journals anyhow). 


Have you any other suggestion for the modification the 


Index? 


v 


AMERICAN BOTANICAL LITERATURE 


The aim this Index all current botanical literature written 
Americans, published America, based upon American material; the word 
America being used the broadest sense. 

Papers that relate exclusively bacteriology, forestry, agriculture, horti- 
culture, manufactured products vegetable origin, laboratory methods are 
not included. users the Index will call the attention the editor errors 
omissions, their kindness will appreciated. 

This Index reprinted monthly cards, and furnished this form sub- 
scribers the rate three cents for each card. Selections cards are not 
each must take all cards published during the term his 
subscription. Correspondence relating the card issue should addressed 
the Treasurer the Torrey Botanical Club. 


Abbiatti, Las Argentinas. Notas Mus. Plata Bot. 443- 

Adams, study the genus Arctostaphylos Adans. Jour. 
Elisha Mitchell 56: 1-62. 1940. 

Ahmad, Morphological study Exormotheca tuberifera. Bot. Gaz. 101: 
948-954, 1-25. 1940. 

Alexopoulos, Some fungi from Greece. Mycologia 32: 1-43. 

Allen, The genotypic basis sex-expression Angiosperms. Bot. Rev. 
227-300. 1940. 

Anderson, The concept the genus. survey modern opinion. Bull. 

Genetics 25: 299-309. 1940, 

Anderson, Notes Alaskan rust fungi. Torrey Club 67; 413-416. 
1940. 

Armstrong, M., MacLachlan, Weindling, Variation patho- 
genicity and cultural characteristics the cotton-wilt organism, Fusarium 
vasinfectum. Phytopathology 30: 515-520. 1940. 

Avery, S., Creighton, Shalucha, Extraction methods relation 
hormone content maize endosperms. Am. Jour. Bot. 289-300. 

Axelrod, Late tertiary floras the Great Basin and border areas. Bull. 
Torrey Club 67: 477-487. 1940. 

Bain, Origin adventitious shoots decapitated cranberry seedlings. 
Bot. Gaz. 101: 872-880. 1-15. 1940. 

Baldwin, analysis certain annual and biennial Crassu- 

Barrows, Lamellate structure cellulose membrane cotton fibers. 
Contr. Thompson Inst. 161-179, 1-4. 1940, 

Bartlett, The concept the genus. History the generic concept 
botany. Bull. Torrey Club 67: 349-362. 1940. 

Bartlett, Sumatran palms, Calamozleya, subgenus Calamus typified 
leiospathus, new species related Oxleyanus. Papers 
Acad. 25': 3-12. pl. 1-4. 1940. 
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Barton, Some effects treatment non-dormant seeds with certain 
growth substances. Contr. Thompson Inst. 11; 181-205. 
1940. 

Barton, Some effects treatment seeds with growth substances 
dormancy. Contr. Boyce Thompson Inst. 11; 229-240. 1-4. 1940. 

Baxter, Some resupinate polypores from the region the Great 
170, pl. 1-12. 1940. 

Baxter, Manis, Polyporus Ellisianus (Murr.) Sace. Trott and 
Polyporus anceps Pk. study isolates from widely separated 
forest regions. Papers Mich. Acad. Sci. 189-195, pl. 
1939. 

Beasley, Hybridization American 26-chromosome and 13-chro- 
mosome species Gossypium. Agr. Res. 60: 175-181. 1940. 

Beck, Redman, Seasonal variations the production plant pig- 
ments. Plant Physiol. 15; 81-94. 1-4. 1940. 

Bessey, Varicosporium Elodeae Kegel, uncommon soil fungus. 

Biale, Effect emanations from several species fungi respiration 
and color development citrus fruits. Science 458, 459. 

Biddulph, Absorption and movement radiophosphorus bean seedlings. 
Plant Physiol. 1940. 

Black, Price, The relationship between viruses potato calico 
and alfalfa mosaic. Phytopathology 30: 444-447. 1940. 

Blake, Two new species Heliopsis (Asteraceae) from South America. 
Proc. Biol. Wash. 53: 71-74. 

Physiol. 23: 1940. 

Blomquist, Correll, county check list North Carolina ferns 
and fern allies. Jour. Elisha Mitchell Soc. 56: 63-105. 1940. 

Bold, The nutrition the sporophyte the Musci. Am. Bot. 27: 
318-322. 1-14. 1940. 

Bondar, Sobre palmeiras Brazil genero Diplothemium estado 
Bahia. Lavoura 1-4. 1939. 

Borthwick, Parker, Floral initiation Biloxi soybeans influ- 
enced age and position leaf receiving photoperiodic treatment. Bot. 
Gaz. 101: 806-817. 1940. 

Brasfield, Notes the Dacrymycetaceae. Lloydia 105-108. 1-0. 
1940. 

Braun, ecological transect Black Mountain, Kentucky. 
Monogr. 10: 193-241. 1-23. 1940. 

Brinkman, The genus Diplophyllum western North 
gist 38-45. 1940. 

Brown, Brown, preliminary list plants the sand mounds 
and Louisa Counties, Proc. lowa Sci. 46: 167-178. 
1-10. 1940. 

Brown, Clark, The chromosome complement Bumelia lanugi- 
nosa and its phylogenetic significance. Am. Jour. Bot. 27: 237-238. 

Burton, cytological study some species the genus Paspalum. 


Papers 


Gen. 


Bryolo- 


1940] 


Cabrera, Las compuestas del parque nacional del Nahuel Huapi. Rev. 
Mus, Plata Bot. 11. 227-396. pl. 1-47. 1939. 
Cabrera, Las especies tucumanas del genero Senecio (Compositae). Lilloa 

Cabrera, Revision las austroamericanas. Rev. Mus. 

Cain, The identification species fossil pollen Pinus size-fre- 
quency determinations. Am. Jour. Bot. 301-308. 1-6. 1940. 

Cain, Some observations the concept species senescence. Ecology 
1940. 

Camp, forms Pyrola. Bull. Torrey Club 67: 453-465. 
1940. 

Camp, The concept the genus. Our changing concepts. 
Bull. Torrey Club 381-389. 

Carpenter, Anatomy Urginea maritima (L.) Baker. Papers Mich. 

Carr, the interpretation coastal floras the Appalachian 
Uplands eastern United States. New Phytol. 129-132. 1940. 

Chlamydobacteriales. Inst. Buenos Aires pl. 
1-5. 1939. 

Chambliss, The botany and history Zizania aquatica rice’’). 
Jour. Wash, 30: 185-205. 1-6. 1940. 

Chaney, Tertiary forests and continental history. Bull. Geol. Am. 

Phytopathology 30: pl. 1940. 

Chilton, The Helminthosporium turcicum the seed and 
glumes Sudan grass. Phytepathology 533-536. 1940. 

Christensen, Studies the biology Valsa sordida and Cytospora 
Phytopathology 30: 459-475. 1-3. 

Church, studies the Gramineae Spartina, Andropogon 
and Panicum. Am, Jour. Bot. 27; 263-271. 1-33. 1940. 

maize. Jour. Bot. 247-251. 1-11. 1940. 

Clark, Interception rainfall prairie grasses, weeds, and certain crop 
plants. Ecol. Monogr. 10: 243-277. 1940. 

Clausen, Rapistrum northern North America. Rhodora 201, 202. 
1940. 

Contardi, Inventario las variaciones observadas los fruitos una 
pablacion zapallas (Cucurbita pepo L.). An. Inst. Fitotee. Santa 
Catalina (1939); 1-5. 1940. 

Cooke, Flora Mount Shasta. Am. Midl. Nat. 497-572. pl. 1-8. 
1940. 

Cooke, nomenclatorial survey the genera pore fungi. 
81-104. 1940. 

Cooper, Macrosporogenesis and embryology Portulaca oleracea, 
Jour. Bot. 27: 326-330. 1-38. 1940. 

Core, catalogue the plants West Virginia. Castanea 

1940. 
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Correll, Nomenclature the American species 
Univ. Bot. Mus. Leafl. 121-128. 1940. 

Cory, Six thistles recently introduced into Texas. 
1940. 

Covas, Aplicacion las fitohormones reproduccion vegetativa las 
plantas. Inst. Fito. Santa Catalina 181-186. 1-3. 1940, 

Cummins, Uredinales New Guinea. 

1940. 


Harvard 


Madrofio 


Rev. Colombiana 11: 
Mycologia 32: 359-375. 1-12. 


Darlington, Some vegetational aspects Beaver Island, Lake Michigan. 
Papers Mich. Acad. 31-37. pl. 1940. 

Davis, Absorption soil moisture maize roots. 

Davis, New stages Sporocybe azaleae. 

Davy, Note Dalbergia retusa Baill. 

Dayton, Aster Kumlieni: correction. 
1940. 

Dermen, Brown, Cytological basis killing plant tumors 
Jour. Hered. 197-199. 15, 16. 1940. 

plant tumors. Am. Jour. Cancer 38: 169-190, 1-10. 1940. 


peach zine deficiency. Fla. Exp. Sta. 344: 1-8. 
1940, 


Bot. Gaz. 101: 791- 
Phytopathology 30: 506-514. 
Tropical Woods 62: 31, 32. 


Rhodora 42: 197, 198. 


Dodge, Second-division segregation and crossing-over the 

Dodge, Some problems the the fungi. Rept. Third 
Int. Congr. Microbiol. 1940. 

Drechsler, Three fungi destructive free-living terricolous nematodes. 
Jour. Wash. Acad. Sci. 1-3. 1940. 

Ducke, Additions ‘‘Revision the species the genus 
Schomb.’’ Trop. Woods 62: 1940. 

Ducke, Notes the Wallaba trees Aubl.). 


Trop. Woods 62: 21-28. 


Bull. Torrey Club 67: 1-30. 1940. 

East, The distribution self-sterility the flowering plants. 
Philos. 82: 449-518. 1940. 

Eaton, Effects boron deficiency and excess plants. 
15: 1-7. 1940. 

Egler, Berkshire plateau vegetation, Massachusetts. 
145-192. 1-5. 1940. 

Eltinge, Reed, The effect zine deficiency upon the root 
Lycopersicum esculentum. Am. Jour. Bot. 27: 331-335. 1-4. 1940. 

Emerson, Growth incompatible pollen tubes Oenothera organensis. Bot. 
Gaz. 101: 1-6. 1940. 


Emmart, translator. The Badianus manuscript (Codex Barberini, Latin 


Am. 
Plant Physiol. 


Eeol. Monogr. 10: 
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241), Vatican Library; Aztee Herbal 1552. i-xxiv, 1-341. pl. 

1-118. Johns Hopkins Press, Baltimore, 1940. 

Emsweller, Brierley, Colchicine-induced tetraploidy Lilium. 
Jour. Hered. 223-230. 8-12. 

Epling, Supplementary notes American Labiatae. Bull. Torrey Club 67: 
509-534. 

Exell, The Combretaceae Argentina. Lilloa 123-130. pl. 1-7. 
1940. 

Fernald, Albino forms the beach pea. Rhodora 42; 157. 1940. 

Fernald, Pensylvanicus pennsylvanicus? Rhodora 42: 94, 95. 


1940. 

Fernald, pilose variety Diervilla Lonicera. Rhodora 144. 
1940. 

Fernald, Potentilla gracilis var. pulcherrima. Rhodora 42: 213. 
1940. 


Fischer, Two cases haplo-lethal deficiency Ustilago bullata operative 
against saprophytism. Mycologia 32; 275-289. 1-4. 1940. 

Fosberg, The aestival flora the Mesilla Valley region, New Mexico. 
Am. Midl. Nat. 23: 573-593. 1940. 

Fosberg, Melanesian plants. Lloydia 109-124. pl. 1940. 

Fosberg, Notes plants the Pacifie Islands—II. Bull. Torrey Club 
67: 417-425. 1940. 

Bull. Torrey Club 67: 503-508. 1-3. 1940. 

Fox, Two Carices new for West Virginia. Castanea 23. 1940. 

Frenguelli, Diatomeas Rada Tilly golfo San Jorge (Chubut). Rev. 

Gaffron, Carbon dioxide reduction with molecular hydrogen green algae. 
Am. Jour. Bot. 27: 273-283. 1940. 

Gaffron, The oxyhydrogen reaction green algae and the reduction 
bon dioxide the dark. Science 529, 530. 1940. 

Gaffron, Studies the induction photosynthesis and light respiration 

Gates, Dissemination ants the seeds grandiflorum. 

Gates, Conditions for the flowering Utricularia 
159-162. 1940. 

Gates, Flora Kansas, 1-266. pl. 1-80. Kansas Agr. Exp. Sta. 1940. 

Gates, New forms and nomenclatorial combinations the Kansas flora. 
Trans. Kansas Acad. Sci. 135-138. 1939. 

Gauch, Responses the bean plant deficiency. Plant Physiol. 
15: 1-21. 1-17. 1940. 

Gini, Estudios sobre esterilidad maices regionales Argentina. Am. 
Inst. Fitotec. Santa Catalina 1-3. 1940. 

Goodman, Plants new Iowa. Iowa Acad. Sci. 46; 105, 106. 
1940, 

Goodwin, Goddard, The oxygen consumption isolated woody 
tissues. Am. Jour. Bot. 1-3. 1940. 
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Goss, The relation temperature common and halo blight beans. 

Grace, The effect nutrient salts mercurial seed disinfection 
the germination and early growth wheat. Canad. Jour. Res. 18: 151- 
157. 1940, 

Grace, Effects two preparations acid the germina- 
tion and early growth wheat seed damage formaldehyde. Canad. 
Jour. Res. 215-218. 1940. 

effect acid and nutrient solutions the rooting Norway 
spruce cuttings. Canad. Jour. Res. 18: 122-128. 1940. 

Phymatotrichum root rot. Influence alkaloids growth fungi. 
Phytopathology 30: 1940. 

Greenman, The concept the genus. III. Genera from the standpoint 
morphology. Bull. Torrey Club 371-374. 1940. 

Grout, Moss notes, 1939. Bryologist 43: 74-76. 1940. 

Grout, Mosses Mount Washington, 1939. Bryologist 43: 36-38. 
1940. 

Gruber, Distinguishing between Botrychium obliquum and Botrychium 
dissectum. Fern Jour. 30: 63, 64. Ap—Je 1940, 

Haagen-Smit, al. physiologically active principle from Cannabis 
sativa (marihuana). Science 91; 602, 603. 1940. 

Hancin, Flora Saline county: ferns and flowering plants. Trans. Kansas 
42: 139-149. 1939. 

Hanes, Additions the flora Michigan. Papers Mich. Acad. Sci. 
25': 39-42. 1940. 

Hanes, Plants new rare Michigan records. Papers Mich, Sci. 
3-7. 

Hansen, Ring growth and dominance spruce-fir association 
southern Wyoming. Am. Nat. 23: 1940. 

Hara, Cyperus microiria Long Island. Rhodora 42: 196, 197. 1940. 

Harrington, Influence the physiological age the pea plant its 
recovery from aphid damage. Jour. Agr. Res. 60: 157-161. 1-2. 

Hartt, Neal, The plant ecology Mauna Kea, Hawaii. 
ogy 21: 237-266. 1-22. 1940. 

Havis, Developmental studies with Brassica seedlings. Am. Jour. Bot. 
27: 239-245. 1-7. 1940. 

Hedrick, Lichens from British Honduras collected Mains. Papers 

Hedrick, Lichens northern Michigan. Papers Mich. Acad. Sei. 47- 
65. 1940. 

Hermann, Additions the flora Washtenaw County, 
Papers Mich. Acad. Sci. 17-25. 1939. 

Hermann, J., Kearney, Peebles, Arizona plants: new species, 
varieties and combinations. Jour. Wash. Acad. Sci. 30: 217-219. 

Herrick, The carbon and nitrogen metabolism Stereum gausapatum 

Fries. Ohio Jour. Sei. 40; 123-129. 1940. 
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Herter, Estudios Uruguaya. Flora illustrada del 
Uruguay. Repert. Nov. Beih. 118': pl. 1-16. 1939. 
Hirschhorn, Una nueva especies Ustilago flora Argentina. Notas 
Hitchcock, Zimmerman, Effects obtained with mixtures root- 
inducing and other substances. Contr. Boyce Thompson Inst. 11; 143-160. 
1-4. 
Honey, Monilinia causing brown rot and blight the common azalea. 
Phytopathology 30: 537, 538. 1940. 
Howell, Antirrhinum Orontium West. Bot. 225. 1940. 
Howell, New western West. Bot. 253-256, 1940, 
Ireland, Flax varieties compared. Plant Physiol. 15; 152-154. 1940. 
Jagger, Whitaker, The inheritance immunity from mildew 
(Bremia lactucae) Phytopathology 30: 427-433. 1940. 
109. 1940, 
carpophilum (Léveillé), nov. comb. Rev. Arg. Agron. 1-26. pl. 
1-3. 1940. 
Jenkins, Ray, new host for Taphrina Dearnessii and geo- 
graphic distribution Taphrina North American maples. Mycologia 
32: 408-414. 1-4. 1940. 
Jenkins, new virus disease snap beans. Jour. Agr. Res. 60; 
288. 1-3. 1940, 
Las especies Berberis citadas por pablo Lorentz Gustavo 
Niederlein informe oficial Rio Negro. Rev. Arg. 
Agron. 27-38. pl. 1-3. 1940. 
Johansen, Plant microtechnique. i-xi, 1-523. 1-110. MeGraw-Hill, New 
York, 
177-184. pl. 15, 2.3 1940. 
Johnson, Physiological and genetical studies delayed germination 
Avena. Res. State Coll. 101, 1937, 
Johnston, New phanerogams from Mexico. Arnold 21: 
253-265. 
Jones, monograph the genus Symphoricarpos. Jour. Arnold Arb. 
21: 201-252. 1940. 
Jones, Fruit stripe tomato caused tobaceo type virus. Phyto- 
Jones, Fusarium leaf spot Sansevieria. Phytopathology 30; 527-530. 
Kanouse, Notes new unusual Discomycetes. Papers 
Keck, Studies VII. The Gairdneriani, Deusti, 
and Arenarii the Graciles, and miscellaneous new species. Am, Midl. 
Nat. 23: 594-616. 1940. 
Keitt, Langford, preliminary report variability and in- 
heritance Venturia inaequalis. Phytopathology 30: 452, 1940, 
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Kelly, Irregular flowers Phloz. 
1940. 

Kenoyer, Notes plant ecology northern Ontario. 

Kenoyer, Plant associations Barry, Calhoun and Branch Counties, 
Michigan, interpreted from the original survey. Papers Mich. Acad. 
25': 75-77. 1940. 

Kleerekoper, Estudo limnologico Represa Santo Amaro Paulo 

limnological survey the Santo Amaro Reservoir Paulo). Bol. 

Phil. Sei. Let. Univ. Paulo Bot. 11-151. pl. 1-7 1-83. 

1939. 


Jour. Hered. 31: 169-171. 20. 


Papers Mich, 


Knott, Effect nitrate soda the response spinach length 
day. Plant Physiol. 15: 146-148. 1940. 

Knudson, Permanent changes chloroplasts induced Rays the 
gametophyte Polypodium aureum. Bot. Gaz. 101: 721-758. 1-46. 
1940. 

Kobuski, Studies The Theaceae New Guinea. 
Arnold Arb, 1940. 

Kramer, Causes decreased absorption water plants poorly 
aerated media. Am. Jour. Bot. 27: 1940. 

Kramer, Root resistance cause decreased water absorption plants 
low temperature. Plant Physiol. 15: 1-5. 1940. 

Krug, Una nova espécie 
Tee. 61: 69-82. pl. 1940. 

absorber. Am. Jour. Bot. 27: 245, 246. 1940. 

Langford, Keitt, Heterothallism Venturia pirina. Phyto- 
pathology 30: 452. 1940. 

Larisey, monograph the genus Baptisia. Ann. Mo. Bot. Gard. 27: 
pl. 16-28 1-6. 1940. 

Larisey, revision the North American species the genus Thermop- 
Ann. Mo. Bot. Gard. 27: 245-258. 1940. 

Lincoln, Bacterial wilt resistance and host-parasite interaction 
maize. Jour. Agr. Res. 60: 1-5. 1940, 

Lohman, Cash, Atropellis species from pine cankers the 
Longrée, Coniothyrium rose leaves. 

451, 452. 1940. 

Lundell, Studies tropical American plants. Contr. Univ. Mich. Herb. 
3-32. 1940. 

relation the mechanism the action radiation plants. 
Res. 60: 1940. 

MacKinnon, Observaciones sobre algunos hongos del género Aspergil- 
lus’’ Micheli. Arch, Soe. Biol. Montevideo 

Mains, Cordyceps species from Michigan. 

Mains, New and unusual species the Geoglossaceae. 
27: 322-326. 1-10. 1940. 

1940, 
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the Monilias. Jour. Bact, 609-630. 1940. 

Martin, Notes Iowa fungi. VIII. Acad. Sei. 46: 89-95. 
1-9. 1940. 

Melville, Abies lasiocarpa. Curtis Bot. Mag. 162: pl. 9600. 1940. 

Merrill, Botanical results the George Vanderbilt Sumatran Expedition, 
1939. Plants from Mt. Notulae Naturae 47: 1-9. 1940. 

Merrill, Homonoia Loureiro (1790) and Lasiococca. Lingnan Sei. Jour. 

Merrill, New Sumatran plants. Papers Mich. Acad. Sci. 63-92. 
1939. 

Merrill, revised list Hainan Myrtaceae. Lingnan Sci. Jour. 
183-185. 

Merrill, Freeman, The Old World species the Celastraceous 
genus Microtropis Wallich. Proe. Am. 271-310. 1940. 

Merrill, Perry, Plantae Papuanae Archboldianae, II. Jour. 
Arnold Arb. 21: 163-200. pl. 1940. 292-327. 1940. 

Metcalf, Note Pahudia Miquel. Lingnan Sci. Jour. 19*; 257, 
1940. 

Metcalf, Raphioletis notes. Lingnan Sci. Jour. 18: 505-512. pl. 15, 16. 
1939. 

Metcalf, Two new species Rosa from Fukien and Kwangsi. Jour. 
Arnold Arb, 21; 274, 275. 1940. 

Meyer, Physiological studies mosses. The development leafy 
1940. 

Millsaps, Structure and development the seed Cynoglossum amabile 
Stapf Drumm. Elisha Mitchell pl. 4-6. 1940. 

Moldenke, Additional notes the genera Chascanum, Recordia, Rehdera 
and Rhaphithamnus, together with miscellaneous taxonomic notes. Rev. 
Sudam. Bot. 17-30. 1939. 

Moore, Selaginella rupestris (L.) Spring Arkansas. Am. Fern Jour. 
30: 50-52. Ap—Je 1940. 

Muenscher, Fruits and seedlings Ceratophyllum. Jour. Bot. 27: 

Muller, Plant succession the Larrea-Flourensia climax. 21: 

Newhall, Chitwood, Onion eelworm rot bloat eaused the 
stem bulb nematode, Ditylenchus dipsaci. Phytopathology 30: 
1940. 

O’Donnell, Las especies argentinas del género Merremia. Lilloa 

Oehme, Thelocactus Krainzianus Oeh. nov. Beit. Sukkulentenkunde 
1940': 1940. 

Oppenoorth, Photoinactivation auxin the coleoptile Avena 
and its bearing phototropism. Med. Bot. Lab. Rijks Univ. 1-16. 

Oertel, Honey and pollen plants the United States. Dept. 
Cire. 554: 1-64. illust. 1940. 
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23: 569-573. 1-3. 1940, 

Overbeek, van. Auxin marine plants. Bot. Gaz. 101: 
1940. 

Ownbey, The species problem Northwest Sei. 14; 24. 
1940. 

Paris, The genus Arabis Iowa. Acad. Sci. 46: 

Parks, Notes Texas ferns. Fern Jour, 56-61. 1940. 

Parodi, multiplicacién por trozos Raiz Nicotiana sylvestris, 

Parodi, Una especie trigo que debe cambiar nombre Triticum para- 
doxum, Rey. Arg. Agron. 49, 50. 1940. 

Patterson, Corticolous bryophyte societies Mountain Lake, Virginia. 
Midl. Nat. 421-441. 1940. 

Pennell, New species from Arizona. Notulae Naturae 
43: 1-10. 1940. 

Pennell, Some new species Scrophulariaceae from Guiana. Notulae 
Naturae 1-6. 1940. 

Perak, Variaciones Petunia producidas por An. Inst. Fito. 
Santa Cataline 159-174. 1940. 

1940. 

Induced fertility vernal Emmer glaucum. Canad. Jour. Res. 18: 
230-239. pl. 1940. 

Philson, Species Oedogonium new South Carolina. Elisha 
Mitchell Soe. 56: 1-7. 1940. 

Pirone, New diseases Norway maples. Trees 15, 16,18. 1940. 

Polumin, some plants from Salisbury Island, Major 
Burwash 1924 and the Hon. Buchan 1938. Canad. Field 
Nat. 54: 10. 1940. 

Pomerleau, Studies the ink-spot disease poplar. 
18: pl. 1-3. 1940. 

Pool, course The foundations plant science. i-v, 1-654. 
1-541. Ginn, Boston, 1940. 

Porsild, Miscellaneous contributions from the National Herbarium 
Canada. Canad. Field Nat. 54, 55. 1940, 68, 69. 1940. 

Prescott, Desmids Isle Royale, Michigan. The genera 
Micrasterias, Xanthidium, and Euastrum, with note 
Papers Mich. Sci. 89-100. pl. 1-4. 

Preston, Rocky Mountain trees. handbook the native species with 
plates and distribution maps. 1-285p. illust. Iowa State College, 
Ames, 1940. 

Rawitscher, Sobre vegetativa genero Kalanchoe. Bol. 
Sci. Let. Univ. Sao Paulo Bot. 1939. 

Ray, new species Taphrina alder. Mycologia 32: 155-158. 
Mr-Ap 

Rehder, Manual cultivated trees and shrubs hardy North 2nd 

ed. i-xxx, 1-996. Macmillan, New York, 1940. 


Gen, Physiol. 


Canad. Jour. Res. 


Rehder, New species, varieties and combinations from the the 
Arnold Arboretum. Jour. Arnold Arb. 276, 277. 1940. 

Riley, Limnological studies Connecticut. Part The plankton 
Linsley Pond. Ecol. Monogr. 10: 279-306. 1-8. 1940. 

Phycomyces. Bot. Gaz. 912-927. 1-3. 1940. 

Roberts, The structure the chloroplast and the location the chloro- 
Bull. Torrey Club 535-541. 1-11. 1940. 

1-352. 1-92. 353-788. 93-781. Medellin, 1940, 

Rodenhiser, Taylor, Effects soil type, soil sterilization, and 
soil reaction bunt infection different incubation temperatures. Phyto- 
pathology 30: 400-408. 1940. 

Rossbach, Spergularia North and South America. Rhodora 
193. pl. 593-596. 203-213. 1940. 

St. John, Fosberg, Identification Hawaiian plants: Part 
key the families and genera the gymnosperms and the monocotyle- 
dons the Hawaiian Islands, with descriptions the families. Univ. 
Hawaii Oce. Pap. 41; 1-47. 1940. 

St. John, Fosberg, new variety Ruppia maritima (Ruppiaceae) 
from the tropical Pacific. Bishop Mus. Papers 15: 175-178. 
1939. 

Sallans, The use water wheat plants when inoculated with Helmintho- 
sporium sativum. Canad. Jour. Res. 18: 1-4. 1940. 

Sambo, Licheni del Brasile. Annali Botanica 19-41. 1940, 

Sandwith, New species Coccolobis from Antigua. Jour. Bot. 78: 
1940. 

Sanguineti, Estudio caracter siamensis Maiz (Zea mays L.). 
Inst. Santa Catalina 17-134. 1940. 

Sayre, Mosses the Santa Barbara Islands. Bryologist 
1940. 

Schmitt, Cultural and genetie studies Ustilago zeae. Phytopathology 
30: 381-390. 1940. 

Schnack, Variaciones producidas Salvia splendens por 

Schnooberger, Notes the Bryophytes central Michigan. Papers Mich. 
Acad. Sei. 25': 101-106, 1940. 

Schornherst, preliminary list mosses from northern Florida. Bry- 
ologist 43: 57-73. 1940. 

Schreiber, The Arctostaphylos canescens complex. Am. Nat. 23: 
617-632. pl. 1940. 

Schubert, Preliminary studies—I. Contr. Gray Herb. 129: 

Schultes, Plantae Mexicanae. IV. Notes the history and distribution 
Rhodochiton volubile. Univ. Bot. Mus. 129-133. 
1940. Desmoncus chinantlensis and its utilization native basketry. 
134-140. 

Schulz, Las Bignoniaceas del Territorio del Chaco. Lilloa 131-158. 

pl. 1-3. 1940. 
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Schweinfurth, Correll, The genus Palmorchis. Harvard Univ. Bot. 
Mus. 109-119. illust. 1940. 

muda—I. 32: 388-407. 1-6. 1940. 

Seifriz, Die pflanzengeographie von Cuba. Bot. Jahrb. 70: 
1940, 

Shanor, Studies the genus Olpidiopsis. Some observations the host 
range certain species. Jour. Elisha Mitchell 165-176. 1940. 

Sharsmith, Further notes the genus Sedella. 192-196. 

Shear, Ussery, Frenching tobacco distinguished from thal- 
lium toxicity analysis. Jour, Agr. Res. 60: pl. 
1940. 
Sherff, The concept the genus. IV. The delimitations genera from the 
conservative point view. Bull. Torrey Club 67: 1940. 
Shinners, Aristida basiramea and its relatives. Am. Midl. Nat. 23: 633, 
634. 1940. 

Sinnott, Bloch, behavior during division vacuolate 
plant cells. Nat. Acad. Sci. 26; 223-227. 1940. 

Smith, Notes the genus Amburana Schwacke Taub. (Torresea Fr. 
Allem.). Trop. Woods 62: 1940. 

Smith, Certain species the herbarium the University 
Michigan. Papers Mich. Acad. 24'; pl. 1-6. 1939, 

Smith, Studies the genus Agaricus. Papers Mich. Acad. 107- 

Smith, Sex expression willows. Bot. Gaz. 101; 851-861. 1-4. 1940. 

Smith, Additions the fossil flora Creek, Oregon. 
Mich. Acad. Sci. pl. 1-6. 1939. 

Smith, Studies the Bromeliaceae—XI. Contr. Gray Herb. 31-35. 

Smith, Una nueva Pleurophora Rio Negro. Notas Mus. Plata Bot. 


55, 56. 1939. 


Papers 


Snyder, The operculate Discomycetes western Washington. 
Wash, Publ. Biol. 1-64. 1938. 

Sorokin, Sommer, Effects calcium deficiency upon the roots 
Pisum sativum. Am. Jour. Bot. 308-318. 1-13. 1940. 

Sparrow, Unusual Chytridiaceous fungi. Papers Mich. Acad. Sci. 
121-125. pl. 1939. 

Spessard, Light-mass absorption during photosynthesis. Plant Physiol. 
15: 109-120, 1-5. 1940. 

Sprague, Notes Septoria sealds vetch and peas Oregon. Phytopa- 
thology 30: 541, 542. 1940. 

Standley, Flora Costa Rica. Parte No. Mus. Costa 
1940. 

Standley, Studies American plants—X. Field Nat. Bot. 
Ser. 1-129. 1940. 

Stark, L., Howard, Smith, Effect chloropicrin the soil 

solution plant growth. Plant Physiol. 15: 143-145. 1940. 
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Stebbins, The significance polyploidy plant evolution. Am. Nat. 
74: 54-66. 1940. 

Stehlé, Les Orchidales des Antilles frangaises, étude descriptive écolo- 
giques des Orchidalées Agr. Martinique 
206. pl. 1939. 207-387. pl. 8-33. 1939. (Flore descriptive des 
Antilles pl. 1-33. Fort-de-France, 1939.) 

Steinberg, Relation carbon nutrition trace-element and accessory 
requirements Aspergillus niger. Jour. Agr. Res. 59: 749-763. 
1939, 

Steinberg, Thom, Mutations and reversions reproductivity 
Aspergilli with nitrite, colchicine and lysine. Nat. Acad. Sci. 26: 
1940. 

Steward, Preston, Metabolic processes potato dises under 
ditions conducive salt accumulation. Plant Physiol. 15: 23-61. 1-9. 
1940. 

Stewart, Effect naphthalene acid mobile auxin bean seed- 
lings. Bot. Gaz. 101: 1940. 

Steyermark, Determination Amphicarpa, Strophostyles, Galactia and 
Apios vegetative characters. Rhodora 42: 213-215. 1940. 

1940. 

Steyermark, Plants new previously unreported from Missouri. 
Rhodora 42: 1940. 

St. Louis, Mo. Bot. Gard. Field Mus. 1940. 

Stokey, Spore germination and vegetative stages the gametophytes 
Hymenophyllum and Trichomanes. Bot. Gaz. 101: 759-790. 1-35. 
1940. 

Stout, The nomenclature cultivated plants. Am. Jour, Bot. 27: 
347. 1940. 

Sumpstine, addition the range Pinus strobus (white pine) 
West Virginia. Va. Univ. Bull. 40: 44, 45. 1939. 

Swallen, Miscellaneous new American grasses. Jour. Acad, Sei. 
30: 209-217. 1-4. 1940. 

Swingle, Three new species Citropsis, also new varieties Atalantia 
and Fortunella (Rutaceae-Aurantioideae). Jour. Arnold Arb. 21; 

pl. 1940. 

Inst. Higiene Exper. Montevideo, 1934. 

Uruguay. Arch. Uruguayos Med. 492-494. 1934. 

Thurston, The rusts Minas Geraes, Brazil, based collections 
Mycologia 32: 290-309. 1940, 
Tinney, Cytology parthogenesis Poa Jour, Agr. Res. 

60: pl. 1-4. 1940. 

Tottingham, Determination mineral elements plant tissue, Plant 

Tracy, Cyrtomium Southern Am, Fern Jour. 30: 52-56. 
pl. Ap-Je 1940. 

Trent, The status Cylindrosporium chrysanthemi and D., the 
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causative agent chrysanthemum leaf blight. Trans. Kansas Sei. 

42: 203, 1-5. 1939. 

Tryon, Osmunda hybrid. Am, Fern Jour. 30: 65, 66. Ap—Je 1940. 

Tukey, Lee, Growth and development the embryo and fruit 
the peach affected ringing and defoliation the 

Turrell, Klotz, Density stomata and oil glands and incidence 
water spot the rind Washington navel orange. Bot. Gaz. 101; 862- 
871. 1-9. 1940. 

Valleau, probable host tobacco streak virus. 

Vanterpool, Studies browning root rot cereals. VI. Further 


Phyto- 


butions the effects various soil amendations the incidence the 
disease wheat. Canad. Jour. Res. 240-257. 1-4. 1940. 

Veerhoff, Time and temperature relations germinating flax. 
Bot. 27: 225-231. 1-6. 

Ventura, Nuovo contributo alla embriologia delle Euforbiacee. 

Vestal, Notes plants from the Hopi Indian region 
Arizona made Owens 1891. Harvard Univ. Bot. Mus. Leafl. 
153-168. 

Virgin, Walker, Relation the near-wilt fungus the pea 
plants. Jour. Agr. Res. 60: 241-248. pl. 1-3. 1940. 

Waddell, study the relation between the seedling and mature-plant 


Jour. 


Ann. 


reaction graminis Tritici Durum wheat crosses involving 

Walker, enumeration the Myrsinaceae Yunnan. Bull. Fan Inst. 
Biol. Bot. Ser. no. pl. 1939. 

Walker, Regeneration the leaf Lilium candidum and longi- 
florum. Am. Jour. Bot. 1-22. 1940. 

Watkins, Watkins, Experimental Phymatotrichum root rot 
retama and corn. Bull. Torrey Club 67: 489-501. 1940. 

matotrichum omnivorum. Bot. 27: 251-262. 1940. 

ogy 21: 216-236. 1940. 

Wehmeyer, Contributions study the fungus flora Nova Scotia. 
IV. Additional Canad. Jour. 18: 92-110. pl. 
1940, 

Wehmeyer, Cultural histories Melanconis and Pseudovalsa. My- 

Weimer, Methods value breeding Austrian winter field peas for dis- 
ease resistance the south. Phytopathology 30: 155-160, 1-3. 1940. 

Weiss, Anthracnose and Cladosporium stem spot peony. 
30: 409-417. 1940. 

Wellman, Difference growth characters and pathogenicity Fusarium 
wilt isolations tested three tomato varieties. U.S. Dept. Agr. Tech. Bull. 
705: 1-28. 1-7. 1940. 

Whitehead, Brown, The seed the spider lily, Hymenocallis 
occidentalis. Jour. Bot. 27: 199-203. 1-13. 1940. 
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Phytophthora capsici. Jour. Agr. Res. 60: 73-88. 1-6. 1940. 
Wilcox, Diaporthe vaccinii, the ascigerous stage Phomopsis, causing 

twig blight blueberry. Phytopathology 30: 441-443. 1940. 

Williams, Botanical exploration the middle and lower Caura, Venezuela. 
Trop. Woods 62: 1940. 

Williams, Additions the genus Chaetomium West Virginia. Va. 
Univ. Bull. 40: 46. 1949. 

Williams, new variety Epidendrum from Costa Riea. Harvard Univ. 
Bot. Mus. Leafl. 152. 1940. 

Williams, Orchid studies. XI. New species Epidendrum and Den- 
141-151. 1940. 

1940. 

Wolf, leafspot fungus Nyssa. Mycologia 32: 321-335. My-Je 1940. 

Wolf, al. Volatile fungicides, benzol and related compounds and the 
principles involved their use. Phytopathology 30: 213-227. 
1940, 

Wolfe, catalogue the lichens Ohio. Ohio Biol. Surv. Bull. 36: 

Woodcock, Morphological studies the seed snapdragon (Antirrhinum 
majus L.) Papers Mich. Sci. 139-142. pl. 1-3. 1940. 

Wort, Responses various spring wheats vernalization. Plant Physiol. 

Youden, Experimental designs increase accuracy greenhouse studies. 
Contr. Thompson Inst. 219-228. 1940, 

Youden, Seed treatments with tale and root-inducing substances. Contr. 

Young, Cytological investigations Desmodium and Lespedeza. Bot. 
Gaz. 101: 839-850. 1-43. 1940. 

Zimmerman, Hitchcock, Adventitious shoots and roots induced 
natural influences and synthetic growth substances. Contr. Boyce 
Thompson Inst. 1-5. 1940. 

Zundel, al. note the status the name Urocystis. Phyto- 
pathology 30: 453, 454. 1940. 
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